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SUMMARY
Malnutrition has become an acknowledged problem in hospital 
patients, and certain patient groups including the elderly, patients with 
malignant disease, patients with diseases of the gastrointestional tract and 
those with multiple injuries have been recognised as being particularly at 
risk.
An investigation into the role of the nurse in the nutritional care of 
patients, showed that they have a poor knowledge of the nutritional needs 
of their patients and pay little attention to those aspects of care which help 
patients to consume an adequate diet.
The low priority given to the feeding of patients can be partly 
explained by changes in nursing structure, nursing education and 
organisation of care which have occurred over the last 50 years. If the 
nutritional care of patients is to improve, and the incidence of malnutrition 
decline, then nurses must learn some of the basic Nightingale principles 
and take responsibility for the nutritional status of patients under their 
care.
A new Nutritional Care Programme was developed to provide 
nurses with the means of identifying nutritionally 'at risk' patients on 
admission to hospital, and to monitor the adequacy of their diet throughout 
the course of their clinical management. The Nutritional Screening 
Programme (NSP) developed to screen for 'at risk' factors in all patients 
admitted to hospital, was found to identify a similar group of patients to 
that identified by anthropometric and biochemical methods. Unlike these 
latter methods of assessment, the NSP could be used on a large number of
patients, took a minimal amount of time, could be used by unskilled  
personnel and was cost effective.
A dietary questionnaire and nutritional ready-reckoner was 
developed to monitor nutritional intake in 'at risk1 individuals. The values 
for nutrient intake obtained by this new method of dietary assessment, 
were not significantly different from those obtained by the weighed 
inventory method. Where differences were found, these were not clinically 
significance.
The Nutritional Care Programme provides nurses with the tools to 
become more involved and responsible for the nutritional care of their 
patients and also provides a means by which further nutritional knowledge 
can be gained.
CHAPTER ONE
NUTRITION AND THE NURSE
past and present
1 NUTRITION AND THE NURSE - past and present
1.1 THE CHANGING ROLE OF THE NURSE IN THE FEEDING  
OF PATIENTS
Florence Nightingale in her 'Notes on Nursing', published in 1859, 
emphasised that the nutritional care of patients was one of the most 
important duties of the nurse. Over the last century, however, as our 
understanding of medical conditions has developed, so the role of the nurse 
has had to change to keep abreast with new forms of treatment. With such 
increasing demands on nursing time the nutritional care of patients now 
has to compete with other aspects of patient care.
Recently, several reports have suggested that nutritional care is not 
accorded high priority by nurses (Davies, 1974; Hackett et al., 1979), and 
as a result many patients' nutritional needs are not being met (Platt et al., 
1963; Older et al., 1980). An examination of the evolution of nursing as a 
profession, and the growth of nursing skills, helps us to understand the 
development of the current attitudes of nurses to nutritional care.
1.1.1 Nursing Structure
Prior to the establishment of the National Health Service (NHS), the 
voluntary hospitals in England were public institutions for care of the sick 
poor. Such institutions were run by a Matron, who was responsible for all 
domestic activities including the cleaning, linen, foodstores, cooking and 
distribution of food. Nutritional standards were therefore dependent on 
the knowledge and organisational skills of the Matron. Interestingly, an 
inspector of the Poor Law Board in 1860 wrote, "No-one can walk through 
these great institutions without appreciating that the inmates are better 
fed, better housed and better cared for than on their admission, and better
off than the great mass of the working class who earn their own living” 
(Davies, 1982).
The 1930's marked a period of great struggle within nursing. Up 
until this time, the Nightingale reform had created a unified nursing 
structure, which was dedicated to the promotion of hygiene and sanitation 
(Davies, 1982). The nurses acted on the orders of the ward sister or matron 
and were not answerable to the medical staff. As medical knowledge 
expanded during the early twentieth century, medical and surgical 
specialties developed and individual nurses gradually became attached to 
medical teams working partly under their direction. Techniques which 
were previously considered exclusively medical, such as measuring blood 
pressure, were eventually handed to the nurse. The more complex tasks 
were given to the senior grade of nurse and consequently the more 
fundamental tasks such as the giving out of meals were handed down to 
more junior grades (Davies, 1982). This division of nursing tasks could be 
partly responsible for the rather low status of nutrition in nursing practice 
today.
During the early twentieth century doctors were beginning to relate 
problems of disease to the patients' diet. Though little was known about 
many of the 'accessory food factors' or the nutrient composition of foods, it 
was believed that food had an important part to play in the treatment of 
disease and the return of the patient to health (Elliot, 1986). This new 
interest in therapeutic diets was taken up by members of the nursing 
profession. In 1925 Rose Simmonds, a ward sister at The London Hospital, 
was given a travel fellowship by the Rockefeller Foundation to study 
dietetics in the USA (Hollingsworth, 1986). Rose Simmonds was a great 
protagonist of the role of the nurse in dietetics, and both she and Ruth 
Pybus of Edinburgh brought to early dietetics a profound knowledge of
human nature gained in the wards of their hospitals (Hutchinson, 1961). 
After Rose Simmonds returned to England in 1925, she became the first 
trained dietitian to work in the UK, and began to inspire many of her 
colleagues to follow her example. As the scope of the work in dietetics 
developed, it soon became clear that nurses did not have the time nor the 
expertise in this area and that there was a need for a new professional - the 
dietitian.
The British Dietetic Association was formed to meet the need for 
direction and standardisation in nutrition training. Whilst the first moves 
to discuss the need for a professional association were made in 1932, it was 
not until 24th January 1935 that the first inaugural meeting was held at 
St Thomas's Hospital and an executive committee elected. In 1951 there 
were approximately 500 full members of the Association and by 1985 over 
2,000 members were recorded (Hollingsworth, 1986). W hilst the  
introduction of the dietitian was obviously welcomed by the nursing 
profession, it marked the beginning of the division of responsibility for the 
feeding of hospital patients.
Additional changes in hospital organisation which were to further 
extend the division of responsibility, came into effect in 1948 with the 
formation of the National Health Service (NHS) (Ministry of Health, 1948). 
New appointments were made to manage functions such as the laundry 
and catering, which further reduced the matron's involvem ent with  
domestic and catering services in the hospital.
Thus the 1940's witnessed the growth of two new kinds of personnel, 
the therapeutic dietitian and the catering officer (The Royal Society of 
Health, 1966). The rather cumbersome tripartite system which evolved 
(dietitian, catering manager and matron) produced a situation in which
three people working in different places were all responsible for the 
provision and administration of food to patients. The implementation of 
the Salmon Report (1966) further influenced the nutritional responsibility 
of nurses. In essence, the recommendations of the report replaced the wide 
ranging responsibilities of the matron with a finely graded hierarchy with 
a defined management function. Such a reorganisation divided nursing 
responsibilities between those committed to management and those 
involved in clinical nursing. The report also advocated the employment of 
people to help with non-nursing duties, including the distribution of meals 
and the subsequent collection of empty plates.
Changes within the structure of nursing and the introduction of new 
personnel created some confusion regarding responsibility for the 
nutritional care of patients. In a study of the preparation and 
administration of nasogastric feeds to unconscious patients, Jones and 
Dickerson (1976) reported, that although the ward sister and other nursing 
staff were prescribing the majority of feeds for their patients, three 
quarters of the nurses considered that the doctor and dietitian should be 
responsible. Feeding regimens administered to patients were found to be 
substantially below their presumed requirements, indicating that nurses 
did not have the specia list knowledge required for th is area of 
responsibility.
Although changes in nursing structure have redirected the  
responsibility of nutritional care from the matron to the clinically based 
nurse, it has been suggested that current nurse training does not give the 
nurse the appropriate nutritional expertise. A brief review of the changes 
in nutrition education for nurses may help to identify some basic 
anomalies.
1.1.2 Nutrition in Nursing Education
The importance of nutrition in the education of the nurse was 
recognised by Florence Nightingale. Her book, 'Notes on Nursing' (1859), 
to which reference has already been made, included two large chapters on 
nutrition.
The first General Nurse Training Syllabus (1958) allocated one 
whole section to nutrition. Nurses were expected to know both the theory 
and practice of invalid cookery, including the planning of menus and 
methods of cooking. Changes to the education of nurses, however, followed 
the publication of a revised General Nurse Training Syllabus in 1977. This 
new syllabus stated that nurses were expected to learn only about 
nutritional disorders, deficiencies or excess in the diet and failure of 
absorption. This is obviously open to individual interpretation by each 
School of Nursing. Despite this, there are no statutory guidelines for the 
nurses' practical involvement with feeding patients. Jones and Dickerson 
(1976) reported that 80% of nurses interviewed did not know the minimum 
energy requirements for their patients. Without this knowledge and an 
understanding of the composition of foods, nurses are unable to identify 
those patients who are not meeting their nutritional needs, and who are 
therefore at risk of developing protein-energy malnutrition (PEM).
The third factor which has a direct influence on both the patients' 
nutritional intake and nursing involvement with feeding patients is the 
method of food service within the hospital.
1.1.3 The Development of the Catering System
"Use three physicians still, the first doctor Quiet,
Next doctor Merry - mann and doctor Dyet,
They that on physicke will prescribe you food 
Six things must note, we here in order touch 
First what it is, and then what tis good, 
and when and where, how often and how much.
Who note not this it cannot be withstood 
Thy hurt, nor heal yet are too many such.”
(Regimen Sanitans, 12th century poem, quoted in The Royal Society 
of Health Conference 1966).
The twelfth century poem describes part of the nutritional teaching 
of the Salerno School of Medicine. Interestingly, it asks the students to 
note how much food, how often, where and when. Recent studies suggest 
that nursing education is not training twentieth century nurses to observe 
how much food patients eat (Hackett et al.,1979). The how often, where 
and when is, however, dictated by the catering system in today's hospitals.
After the formation of the NHS in 1948, a move was made to 
centralise the catering service with maximum control and economy in the 
use of materials and labour. The outcome of this was that three main 
meals were served each day. These were prepared in the main kitchen and 
then distributed to individual wards. This rather rigid system, although 
economical, makes little  provision for those patients with lim ited  
appetites, for whom the consumption of more frequent small meals would 
be more appropriate.
The original method of meal service involved the bulk distribution of 
food, where according to the number of patients on the ward a selection of 
food was placed into a trolley. Once the trolley containing the food arrived
on the ward, the nursing staff were responsible for plating the food. The 
advantage of this form of food service was that the nurses had complete 
control over the portions served. Helpings could be adjusted according to 
patient's individual appetite, or supplements arranged for those who were 
anorexic (Dickerson and Booth, 1985c). The disadvantage of such a system 
was that portion control was often rather erratic, leading to extremes of 
food wastage or demand for extra food.
The 1960's saw the development of a selective menu system, with 
meals being pre-plated at a central point (Royal Society of Health, 1966). 
This food service was introduced to improve menu selection to patients, so 
meeting their likes and dislikes yet still maintaining an economical 
system. From a nursing point of view, this system totally removed any 
nursing involvement in the selection of food for patients and removed their 
control of portion sizes, In practice, the patients are often asked to fill in 
their menu card up to 48 hours before the actual meal is to be consumed. 
Appetites and food preferences can change significantly over a 24 hour 
period, and often patients are not interested in the food served.
The latest development in hospital catering is the cook-freeze or 
cook-chill system (Glew, 1973). Food is prepared, cooked, chilled and 
quickly reduced in temperature (to -18°C for cook-freeze and 3°C for cook- 
chill) where it can be stored for some time. The meals are then usually 
reheated on the ward in special regeneration ovens (DHSS, 1980). Whilst 
such a system has several administrative and cost advantages, it retains 
the same problems as the plated meal service by excluding nursing  
involvement.
Today, the majority of hospitals are therefore faced with a situation 
in which meals are pre-plated outside the ward environment and the
distribution of meals and collection of plates are then often carried out by a 
ward domestic or a nurse auxiliary. Whilst auxiliary staff are involved 
with practical aspects of nursing care, they are not allowed to report on the 
patient via the nursing kardex. Formal records of dietary intake therefore 
rely on communication between the auxiliary and the nursing staff.
With the lack of nursing involvement during mealtimes and the 
routine monitoring of food intake 'who actually sees what the patient 
eats?'. If individuals do not consume sufficient food to m eet their  
nutritional requirements a state of malnutrition will eventually ensue.
1.2 MALNUTRITION IN HOSPITALS
Malnutrition may be defined as a state of impaired functional 
ability, structural integrity or growth, which occurs as a result of a 
discrepancy between the supply of energy and nutrients and the specific 
demand for them by the body (Scotts and Friesen, 1982).
Surveys in the USA (Bistrian et al., 1974; Bistrian et al., 1976; 
Mullen et al., 1979) suggested that 30% to 50% of hospital patients were 
suffering to a varying degree from PEM. Moreover, in a group of medical 
patients Weinseir et al. (1979) found that the proportion with clinical 
indices suggestive of PEM increased by 50% after a period of 
hospitalisation. In the UK a similar study in Leeds by Hill et al. (1977a), 
showed that 30% of surgical patients had indices of malnutrition and that 
the incidence doubled after one or more weeks in hospital.
Nutritional adequacy involves a balance between the intake of 
nutrients and the body's requirements. It is clear that such patients were 
not consuming sufficient food of the right kind to meet their daily needs. 
There are a number of reasons why patients lose weight during illness.
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Nutritional requirements for energy, protein and other essential nutrients 
are often increased during illness and following trauma or surgery.
1.2.1 The Metabolic Response to Injury
The special nutritional needs of injured patients arise as a direct 
result of the complex neuroendocrine and biochemical changes which 
accompany injury (Cuthbertson, 1936). Whilst the degree of metabolic 
disturbance depends on the nature and the severity of the injury, the 
characteristic features of all injured subjects are the same and include 
weight loss, negative nitrogen balance, increased metabolic energy 
expenditure, hormonal derangements and fluid and electrolyte changes.
Superficially, the m etabolic response to traum a w ith  its  
accompanying low food intake, resembles that of the fasted state; however, 
there are some important differences between these two conditions (Table 
1.1).
During fasting, an individual may lose approximately 40% of his 
body weight before death. The body adapts to a reduced food intake by 
reducing its basal metabolic rate (Scotts and Friesen, 1982), and by 
utilising ketone bodies as an energy source for the brain. (Owen et al., 
1967). As ketone bodies are derived from the catabolism of fat, this 
adaptation helps to conserve essential body protein and consequently 
prolongs the length of survival (Figure 1.1). Following injury, however, 
the physiological response and concurrent neuroendocrine changes result 
in increased protein catabolism. During such circumstances, weight loss of 
much smaller proportions (20-25%) carry a poor prognosis (Woolfson, 
1978).
Table 1.1
METABOLIC CHANGES IN CHRONIC 
STARVATION AND SEVERE TRAUMA
(WILLIAMS, 1986)
CHRONIC STARVATION SEVERE TRAUMA
i) Hypoglycaemia i) Hyperglycaemia
ii) Elevated fatty acid levels ii) Elevated fatty acid levels
iii) Moderate protein catabolism iii) Exaggerated protein catabolism
iv) Decreased energy expenditure iv) Increased energy expenditure
Figure 1.1
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The response to injury has been divided into an initial 'ebb' phase of 
depressed body function followed by a 'flow' phase of hypermetabolism  
(Cuthbertson, 1936).
a) The 'Ebb* Phase
The ’ebb' phase occurs immediately after the insult, and is 
characterised by an increase in sympathetic activity with the release of 
catacholamines and glucagon. Glycogen is subsequently mobilised to 
provide glucose for energy and adrenaline and noradrenaline act to 
maintain respiratory and cardiovascular function. This phase lasts for 6- 
18 hours and is succeeded by the 'flow' phase.
b) The 'Flow' Phase
The ’flow' phase is characterised by an additional increase in plasma 
anti-diuretic hormone (ADH), cortisol and growth hormone. These 
changes occur after the initial increase in sympathetic activity, and are the 
result of hypothalamic activation of the pituitary (Buckingham, 1985). 
The level of catacholamine secretion is known to increase with the severity 
of the injury (Davies et al., 1984). Cortisol secretion increases as the injury 
progresses from minor to moderate severity, but further increases in 
severity are not associated with any further rise in plasma concentration 
(Stoner, 1984).
It is the physiological actions of adrenaline, glucagon and cortisol 
which are responsible for the rise in nitrogen excretion and therefore for 
the breakdown of lean body mass (Cuthbertson, 1942).
c) Action of Adrenaline, Cortisol and Glucagon on the Tissues of 
the Traumatised Patient
During the early part of the ’flow' phase, noradrenaline, adrenaline 
and glucagon act on the body’s glycogen stores releasing glucose into the 
circulation. Despite normal levels, of insulin, a state of hyperglycaemia 
develops. This is thought to occur as a result of insulin resistance (Stoner, 
1984). Once the glycogen stores are depleted ie, in 12-24 hours, this state of 
hyperglycaemia is sustained by the continued hepatic production of glucose 
from alanine. Mallette and Felig postulated a cyclic interconversion of 
glucose and alanine, the glucose - alanine cycle (Mallette et al., 1969; Felig 
et al., 1970; Felig, 1973) Figure 1.2.
As described previously, patients who have adapted to the fasted 
state, are able to convert fatty acids to ketones in the liver. There is 
evidence to suggest that in the traumatised patient ketosis is impaired and 
hence there is a continued glucose requirement by the glycolytic tissues 
which is met by utilising body protein. (Smith et al., 1975; Birkhan et al., 
1981).
d) Changes in Energy Expenditure after Injury
Whilst the rate of resting energy expenditure decreases during 
fasting, the rate increases as a result of trauma (Cuthbertson 1982). The 
most pronounced changes are seen in states associated with severe injury 
and sepsis. There also appears to be a close relationship between the 
severity of the injury, the degree of protein catabolism and the increase in 
resting energy expenditure (Kinney, 1975; Elwyn, 1980).
It is clear from this discussion that the neuroendocrine and 
biochemical response to injury results in an increased requirement for both
Figure 1.2
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protein and energy. In addition there is a shift in metabolic fuel 
utilisation. If sufficient nutrients cannot be supplied to meet these 
requirements, considerable losses of body fat and protein occur very rapidly 
and malnutrition ensues. The results of an earlier study (Isaksson et al., 
1959/60), suggested that the amount of food which can be consumed during 
the post-operative stage is limited. The low food intake in these studies 
was probably the result of a traditional hospital feeding policy of feeding 
patients as if they were completely well. Clearly the post-operative, post- 
traumatised and septic patient will be at risk of developing some degree of 
PEM if their increased nutritional needs are not recognised and more 
importantly are not met during their hospital stay.
1.3 THE ELDERLY
Improvements in medical care over the last century have led to an 
increase in the number of people surviving to old age. It is estimated that 
there will be 10,372,000 people of pensionable age in Great Britain by 1991 
(OPCS, 1985). Since the elderly make greater demands on health care 
than any other age group, this puts into perspective the number of old 
people who are either under hospital care or under the care of the 
community health care team.
A number of factors influence both the length and quality of life of 
an individual. Individuals with a poor nutritional status often have more 
illness and have a greater risk of dying than others in their age group. 
W hilst there is no evidence that people are necessarily  prone to 
malnutrition because of their age, it is recognised that there are groups of 
old people who are at risk of developing malnutrition (Exton-Smith, 1971). 
Any additional stress from illness or disease in such groups, may be 
sufficient to tip the balance and force the person into a downward spiral of
malnutrition and ill health (Dickerson, 1975b). As many elderly people 
admitted to hospital may be in these high risk groups, it is essential that 
nurses are able to recognise them so that appropriate nutritional support 
may be provided throughout their hospital stay.
1.3.1 The 'At Risk* Groups
Over the last decade, several nutritional studies have been carried 
out on the elderly to establish the incidence of malnutrition. Whilst most 
elderly people in Britain are receiving an adequate daily supply of 
nutrients, there is a small percentage of old people who have clinical signs 
of malnutrition. During the first National Survey, 9% of the elderly people 
studied had clinical signs of malnutrition (DHSS, 1970); in a second study 
an incidence of 3% (DHSS, 1972) was reported.
Maintaining nutritional status depends on the ability of individuals 
to buy food, prepare meals and have an adequate intake. As age advances 
and body functions deteriorate, such tasks may become more difficult. 
Malnutrition is often multifactorial. Whilst ill health has a direct effect on 
nutritional status, changed economic circumstances resulting from 
retirement, social isolation and loneliness, depression follow ing  
bereavement and ignorance of what constitutes a balanced diet are all 
important (Exton-Smith, 1975).
It is possible to divide the causes of malnutrition into those that are 
primary and those that are secondary (Exton-Smith, 1975). (Table 1.2)
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Table 1.2
PRIMARY AND SECONDARY CAUSES 
OF MALNUTRITION IN THE ELDERLY
(Exton-Smith, 1975)
PRIMARY SECONDARY
Ignorance Impaired appetite
Social isolation Insufficient mastication
L
Physical disability Intestinal absorption
Mental disorders Alcoholism
Iatrogenic Drugs
Poverty Increased requirements
a) Primary causes of Malnutrition
i) Ignorance and Social Isolation
Many old people live alone and this can have a marked effect on 
their dietary intake. Few human contacts with consequent loss of interest, 
sometimes amounting to apathy, lead many old people to take little trouble 
in preparing food (Exton-Smith, 1971). Bransby and Osbourne (1953) 
found that old women living alone ate considerably less than those living 
with their husbands. The Stockport Survey also showed that people living 
alone had a poorer diet than those living with others (Brockington and 
Lempert, 1967)). Eating is a social ritual which loses some of its meaning 
in isolation.
Ignorance of food values is a problem among the elderly. Whilst 
widowers' scurvy has been documented in old men living alone, the King 
Edward's Hospital Fund Survey showed that ignorance about food is also 
prevalent among elderly women (Exton-Smith and Stanton, 1965).
ii) Poverty
Income is almost always reduced on retirement. It has been reported 
that 23% of retired pensioners are at the officially defined subsistence level 
and thousands more below (Jordan, 1978). Such financial constraints often 
cause conflict in choosing between better food and fuel for heating.
iii) Physical and Mental Disorders
Certain physiological changes associated with ageing have a direct 
effect on nutritional status. The number of active taste buds is reported to
decrease with age (Kohrs, 1985). Food which was acceptable to the 
individual may be rejected. The sense of smell may also decline with age, 
and as this has an important effect on the flavour of foods, may influence 
food intake (Schiffman and Posternat, 1979).
Elderly people are also more likely to have physical disabilities 
which affect their ability to shop and prepare food. Arthritis, hemiplegia, 
and locomotor disorders are found more frequently in the older age group. 
Mental disturbances are common among the elderly. Organic brain 
disease, confusional states and depression lead to lethargy and a 
disinclination to obtain and prepare food (Exton-Smith, 1971).
b) Secondary Causes
i) Impaired Appetite and Mastication
Impaired appetite may lead to diminished enjoyment of food and a 
reluctance to eat or prepare meals. A variety of physical illnesses in old 
age can lead to impaired appetite. As the elderly are more susceptible to ill 
health, this can have a significant effect on nutritional status.
Poor dentition causes difficulty in chewing and a reluctance to eat 
fresh fruit and vegetables (Hamdy, 1984).
ii) Intestinal Absorption
Recent studies have shown that there is a significant decrease in 
intestinal mucosal surface, decreased mucosal mass and decreased blood 
flow in and out of the villi during ageing (Warren, 1978). This results in a 
reduced ability to digest food and utilise nutrients.
Malabsorption resulting from laxative abuse has been reported 
(Hamdy, 1984). A combination of poor nutrition and long-term laxative 
abuse can present major nutritional problems.
iii) Increased Nutritional Requirements
During illness, requirements for energy, protein and other essential 
nutrients are often increased. In addition, patients who are bed bound may 
lose 2g of nitrogen per day resulting in negative nitrogen balance. In such 
situations, nutritional needs are in excess of normal daily requirements, 
and are often not met by the individual's voluntary food intake.
iv) Drugs
Nutritional deficiencies may arise secondary to the administration 
of drugs. This effect is likely to be exacerbated in patients on long term 
multiple drug therapy (Dickerson, 1985b).
1.3.2 Nutritional needs of the elderly
The nutritional needs of the healthy elderly are generally similar to 
those of the younger adult, however, between the ages of 20-90 years, the 
body's basal metabolic rate decreases by about 20%. In addition, old people 
tend to assume a more sedentary life style with a consequent reduction in 
their energy needs. If a reduced energy intake is coupled with a reduced 
intake of other nutrients, specific nutrient deficiencies may develop.
1.3.3 Specific vitamin deficiencies
Although the National Nutrition Survey of the elderly indicated 
that frank malnutrition is not common, Exton-Smith (1975) pointed out
that there are a large number of unrecognised cases of subclinical 
malnutrition. Clinical signs of vitamin deficiency reflect the end point of 
long term deprivation when metabolic changes have reached a critical 
level. Subclinical malnutrition occurs prior to clinical deficiency and the 
signs and symptoms may be confused with those associated with ageing. 
Deficiencies of vitamin C, vitamin D and vitam ins of the B group, 
including folic acid, have been described in the elderly. Factors which 
influence the intake and utilisation of these nutrients w ill now be 
considered.
a) Vitamin C
Although overt scurvy is rare, body stores in many elderly people 
are often diminished. Inadequate consumption of vitamin C may cause a 
variety of conditions which are distinct from frank scurvy (Basu and 
Schorah, 1982). These symptoms include tiredness, slow healing of 
wounds, depression, muscular pains and easy bruising. Reports on the 
clinical symptoms of scurvy have documented behavioral changes such as 
listlessness, lassitude, weakness and aversion to work (Vilter et al., 1946). 
In a study of controlled ascorbic acid deprivation, Kinsman and Hood 
(1971) found that changes in personality, psychomotor performance and 
certain physical fitness tests occurred before there were any clinical signs 
of scurvy.
Low leucocyte ascorbic acid levels have been found in old people 
living at home, as well as in institutions (Andrews et al., 1966). Milne et 
al. (1971) found that more than half the elderly people he studied had 
vitamin C intakes of less than 30mg per day, and an appreciable number
had intakes of less than lOmg per day. Intakes were higher during April to 
September compared with intakes during October to March.
Low intakes of vitamin C usually result from a diet of poor 
nutritional quality. Many old people are reluctant to consume fresh fruit 
and vegetables because of the price, difficulty in chewing and often the lack 
of manual dexterity required to prepare such foods. Decreased vitamin C 
intake may also occur due to losses in cooking or during the reheating of 
foods.
Vitamin C is essential for the formation of collagen and hence for the 
normal healing of wounds. Windsor and Williams (1970) showed that 
whilst patients with low leucocyte ascorbic acid showed no physical signs of 
deficiency, they had impaired collagen formation as indicated by urinary 
hydroxyproline excretion. Vitamin C in the lumen of the gut also helps in 
the reduction of ferric to ferrous iron, a necessary stage before iron is 
absorbed (Davidson et al., 1979).
b) Vitamin D
V itam in D deficiency with associated osteom alacia , often  
contributes to the skeletal rarefaction that occurs in old age (Exton-Smith 
and Stanton, 1965). Levels of vitamin D were found to be significantly 
lower in elderly subjects with a low bone density (Smith et al., 1964). The 
higher the dietary vitamin D content, the lower the incidence of skeletal 
rarefaction. Aaron et al. (1974) found that 20% to 30% of females and 40% 
of males with a fracture of the proximal femur had osteomalacia.
A deficiency of vitamin D may result from dietary deficiency, 
inadequate exposure to sunlight (Lawson, 1984), m alabsorption  
syndromes, liver and bilary tract diseases and renal disease. Whilst diet is
an important source of vitamin D intake, skin synthesis plays a more 
important role (Lawson, 1984). In Britain, summer sunlight is an 
important and possibly chief determinant of vitamin D nutrition (Stamp 
and Round, 1974). Such conclusions suggest that the housebound elderly 
may be at the greatest risk of vitamin D deficiency since they lack exposure 
to sunlight and also often have very low dietary intakes (Exton-Smith et 
al., 1972).
c) B Group Vitamins
A high incidence of changes in the mucous membranes of the tongue 
and lips has been reported in elderly in-patients (Griffiths et al., 1967; 
Brocklehurst et al., 1968). After giving single vitamin supplementation for 
one year, Brocklehurst et al. (1968) found that riboflavin improved 
cheilosis and nicotinamide improved the appearance of the dorsum of the 
tongue. Subsequent investigations, however, did not find this (Exton- 
Smith and Overstall, 1979; Davidson et al., 1979).
Thiamin (B i) deficiency leads to a variety of cardiac and 
neurological problems and may be a cause of confusional states in the 
elderly, particularly after surgery (Dickerson and Older, 1982) and acute 
infection (Downton, 1987). In addition loss of appetite and mental changes 
resembling anxiety and exhaustion have been reported. Whilst the elderly 
are often at risk of inadequate thiamin intake, drug administration 
including digoxin and antacids may increase thiamin requirements and 
potentiate the development of thiamin deficiency.
d) Folic Acid
There is an extensive literature on the prevalence of folic acid 
deficiency in the elderly (Hurdle and Picton-Williams, 1966; Batata et al., 
1967). Read et al. (1965) found that 80% of entrants to old people's homes 
in Bristol had low serum folate concentrations (<6/Jg/l). Batata et al. 
(1967) found 10% of those who were 60 years old had low serum levels with 
the lowest levels occurring in those with severe disability.
Whilst it is known that folic acid deficiency causes megaloblastic 
anaemia, there is growing speculation that low levels may be associated 
with mental changes. Patients with epilepsy, organic psychosis, and 
endogenous depression have been found to have lower mean serum folate 
values than controls (Reynolds et al., 1971). Patients with dementia 
showed signs of improvement after treatment with folic acid (Strachan and 
Henderson, 1967). Whilst a cause and effect relationship between folate 
deficiency and mental disease is speculated, it is not known whether folate 
deficiency causes dementia, or if patients with poor mental function fail to 
take adequate folate in their diet.
Folic acid is required for the metabolism of drugs. Drug metabolism 
depends on the activity of a number of non-specific mixed function oxidases 
in the liver. These enzymes require folic acid as a co-factor and therefore 
deficiency states can lead to drug toxicity. W hilst folate status is 
dependent on dietary intake, serum levels are also influenced by various 
drugs. A number of drugs interact with folate (Dickerson, 1978). It is well 
docum ented th a t a n tico n v u lsa n t th erap y , p a r ticu la r ly  w ith  
phenobarbitone interferes with folic acid metabolism and produces low
serum levels of folate (Reynolds, 1974). The problem of adverse drug 
reactions in the elderly is therefore a real one.
The research to date therefore indicates that although overt PEM is 
not common among the elderly population there are groups of elderly 
people who are at risk of developing sub-clinical malnutrition. Minor 
stresses to such individuals may cause a quick deterioration in health  
accompanied by a further reduction in food intake. Recognition of the at 
risk groups of elderly people therefore requires a knowledge of the primary 
and secondary factors which effect nutritional status and a commitment to 
screen for such factors during periods of ill health.
1.4 PATIENTS WITH MALIGNANT DISEASE
Many patients with cancer lose weight. The extent of weight loss, 
however, often varies between individuals and with the type of tumour. 
Patients with breast cancer, favourable subtypes of non-hodgkins 
lymphoma, acute non-lymphocytic leukaemia and sarcomas have a lower 
frequency of weight loss compared to patients with pancreatic or gastric 
cancer (Dewys, 1986).
Weight loss is an important prognostic factor in patients with cancer 
and may influence the frequency of side-effects of treatment, the frequency 
of response to treatment and overall survival. Weight loss is one of the 
important prognostic factors in cancer patients, others include tumour 
type, stage of disease and performance status (Dewys et al., 1980). Of these 
factors, weight loss is probably one of the most amenable to therapeutic or 
preventative intervention (Dewys, 1986).
Nurses are continually in contact with patients who have cancer, 
whether in hospital, as outpatients or in their own homes. As this
seemingly obligatory weight loss is a constant reminder to the patient of 
their disease, it is important that the nurse understands the many factors 
which contribute to this weight loss. These factors include: abnormal 
metabolism, anorexia, taste changes and side effects of treatm ent 
(Dickerson, 1984; Holmes and Dickerson, 1987).
1.4.1 Abnormal Metabolism
Progressive w eight loss is often the most obvious c lin ica l 
m anifestation of cancer cachexia. In some patients anorexia and 
inadequate food intake alone cannot explain the weight loss which often 
occurs. There is a metabolic component to cachexia, such that weight loss 
often exceeds that expected from reduced food intake, and indeed can occur 
in the absence of a reduced food intake (Wesdorp, 1986).
The ability of a normal individual to withstand periods of semi­
starvation has already been discussed. In essence, the body adapts by 
reducing its rate of metabolism and the brain, which normally uses only 
glucose as an energy source, adapts to using ketone bodies as a source of 
energy. The combination of these events preserves essential body tissues 
and prolongs survival. Whilst it was initially thought that weight loss in 
cancer patients could be accounted for by a decreased energy intake 
coupled with an increase in energy expenditure due to tumour metabolism 
(Waterhouse et al., 1951; Theologides, 1972; Warnold et al., 1978; Brooks, 
1981) it is now known that the situation is more complex. Knox et al. 
(1983) summarised the existing data on energy expenditure in cancer 
patients and showed that 60% of 200 malnourished patients w ith  
heterogeneous tumour sites had an abnormal resting energy expenditure 
(REE), but with no uniform trend to hypermetabolism. Sim ilarly, 
Dempsey et al. (1984) found that in a group of 173 patients w ith
gastrointestinal cancer 58% had an abnormal REE, 36% were 
hypometabolic and 22% hypermetabolic. The weight loss and visceral 
protein status of these patients showed they were all equally malnourished 
despite differences in their metabolism. These studies suggest that in some 
cancers at a certain stage of tumour progression, energy expenditure can 
be increased, while other malnourished cancer patients are normo - or 
hypometabolic (Wesdrop, 1986).
Studies have now shown that carbohydrate, protein and fat 
metabolism may be deranged and may contribute to the cancer cachexia 
syndrome.
a) Carbohydrate Metabolism
Several studies have indicated that some tumours are dependent on 
glucose as their energy source (Gold, 1974; Shapot, 1972). Warburg, (1956) 
showed that tumours metabolise glucose via glycolysis at a high rate. In 
normal cells this pathway is usually reserved for anaerobic conditions. 
This predominance of anaerobic metabolism over aerobic metabolism  
persists even if the tumour cells are well oxygenated. Metabolism by the 
anaerobic pathway, or the Cori cycle, is increased in weight losing cancer 
patients (Waterhouse, 1971). The suggested link between the Cori cycle 
and tumour metabolism is illustrated in Figure 1.3.
The Cori cycle is an energy-wasting process and Gold (1974) 
suggested, that this constant drain on the body's energy reserves was an 
important factor in the development of cancer cachexia.
Figure 1.3
- 6  ATP
THE CORI CYCLE 
IN THE TUMOUR BEARING HOST
(Wesdorp, 1986)
GLUCOSE
TUMOUR TISSUE 
+ 2 ATP
LACTATE
b) Protein Metabolism
Loss of lean body mass and hypoproteinaemia are characteristics of 
cancer cachexia (Soukop and Caiman, 1979). Tumours synthesise proteins 
for which they require energy and amino acids. Although many of the 
studies on this topic have been carried out in animals, Lundholm et al.
(1976) were able to show decreased protein synthesis and increased protein 
breakdown in muscle biopsies from cancer patients.
It has been suggested that tumours are able to affect the metabolism 
of tissues distant from the tumour site (McAlister et al., 1976). It is clear 
that certain tumours produce substances of relatively small molecular 
weight - so called 'toxohormonesV Theologides (1979) has suggested that 
these substances could possibly cause disturbances in the metabolism of 
normal tissues, causing a rise in energy expenditure, the breakdown of 
proteins and the release of amino acids into the circulating pool. The free 
amino acids are then used for tumour growth (Kawamura et al., 1982).
c) Fat Metabolism
Body fat stores are rapidly depleted in patients with cancer 
cachexia. The evidence for enhanced lipolysis in cancer is, however, 
conflicting (Kraloric et al., 1977: Levin and Gevers, 1981). Whilst fasting 
free fatty acid (FFA) levels are usually normal (Holroyde et al., 1975), 
oxidation of FFA's is suppressed to a lesser extent by glucose loading in 
cancer patients than in normal controls (Waterhouse et al., 1971).
Table 1.3 summarises many of the observed metabolic differences 
between semi-starvation and cancer cachexia. Important differences are
Table 1.3
METABOLIC EFFECTS OF 
STARVATION AND CACHEXIA
(DICKERSON, 1981)
STARVATION CACHEXIA
Appetite Good Poor
ENERGY EXPENDITURE
a) Basal metabolic rate 1 t
b) Oxidative metabolism 1 t
NITROGEN METABOLISM
a) Amino Acid 1 t
BODY FAT
a) Stores 1 1
b) Ketosis t None
CARBOHYDRATE METABOLISM
a) Glycogen stores 1 t
b) Glucose tolerance Normal Diabetic Type
WEIGHT
a) Body I i
b) Liver 1 No change
BODY WATER
a) Total t t
b) Extracellular t T
c) Intracellular No change t
ELECTROLYTES
a) Sodium No change 1
ANAEMIA None unless 
condition is severe 
and chronic
Present and 
multifactorial
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the absence of adaptation to reduced energy and protein intake associated 
with a poor appetite in the cachectic patient.
Weight loss in patients with cancer is also influenced by other 
physiological factors which occur secondary to the effect of the tumour or as 
a side effect of the treatment. The development of anorexia, taste changes 
and radiation enteritis all have a direct effect on nutritional status, but 
may vary both between individuals, with progression of the disease and 
during treatment.
1.4.2 Anorexia
Anorexia or a loss of appetite is a common phenomenon in cancer. In 
some patients it may be the reason why they seek medical advice, in others 
it may not become apparent until the disease is at an advanced stage 
(Dickerson, 1984; Von Meyenfeldt and Soeters, 1986). Because energy 
expenditure is only minimally, if at all increased in some patients, 
anorexia seems to be an important determinant of the depletion of host 
tissue (Hansell, 1985).
Over the past 30 years, many control systems have been described 
which may serve as a feedback mechanism in both the short-term and long­
term control of feeding. The fact that in patients with cancer, food intake 
does not parallel nutritional needs, suggests a dysfunction of central 
regulatory mechanisms. Morrison (1979) suggested that from an early 
stage in its development, the tumour deletes various independent feeding 
centres.
Krause et al. (1979) studied the role of serotonin in cancer induced 
anorexia. A type of tumour-bearing rat (Walker - 256) showed a reduction 
in the binding of tryptophan to plasma albumin. Tryptophan, a precursor
of serotonin was therefore more readily available for transportation to the 
brain. Von Meyenfeldt et al. (1982) showed that serotonin turnover in the 
brain increased just prior to the onset of anorexia in these tumour bearing 
rats. It is interesting that Crisp (1978) found elevated levels of plasma 
tryptophan in patients with anorexia nervosa.
Whilst a physiological control mechanism could be involved, 
psychological factors have a great influence on appetite. Holland et al.
(1977) discussed the contribution of psychological factors such as feelings of 
worthlessness, loss of self-esteem, pessimism, guilt and suicidal feelings on 
the extent of anorexia.
Although the degree of anorexia varies between individuals, some 
patients continue to face the frustrations of appetite loss. If appropriate 
nutritional support is not given, weight loss will ensue and prognosis may 
be reduced.
1.4.3 Taste Changes
Taste is a very important factor in determining food intake. Many 
patients with cancer develop taste abnormalities which may be an 
important factor in reducing food acceptability (Dewys, 1978). The 
pathophysiology of these changes is not understood. The development of 
abnormal taste thresholds secondary to tumour induced nutritional 
deficiencies has been suggested (Henkin, 1963). This hypothesis is 
supported by the reversibility of taste abnormalities with tumour response 
to radiotherapy (Dewys, 1974) and after total parenteral nutrition (Dewys,
1978).
Learned food aversions have been reported in patients with cancer, 
as a result of the association of various foods with gastrointestinal
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symptoms. Although antitumour therapy, or even the tumour itself can 
elicit learned food aversions, chemotherapy is the most common clinical 
cause (Bernstein and Bernstein, 1981). Such aversions to food can persist 
long after the gastrointestinal symptoms have subsided and subsequently 
have a significant effect on nutritional intake.
1.4.4 Side Effects of Treatment
Patients with cancer are mostly treated by surgery, chemotherapy 
or radiotherapy or a combination of these. The side effects of such 
treatment can however enhance or initiate anorexia and/or taste changes 
in some patients, resulting in a reduced food intake and further weight 
loss.
a) Surgery
As many patients with cancer admitted for surgery may have 
already lost a significant amount of weight, the additional stress of surgery 
will further reduce nutritional status leading the patient into a downward 
spiral of ill health similar to that induced in some old people.
Surgical resection of tumours in the oral cavity and pharynx are 
especially likely to impair oral food intake and to result in long term 
dependence on tube-feeding. Resection of the oesophagus has been  
associated with steatorrhoea and diarrhoea (Shils and Giat, 1966). 
Malabsorption of fat and protein have been observed after total 
gastrectomy (Lawrence, 1977). In addition nausea, abdominal cramps and 
sympathetic autonomic discharge, collectively known as the 'dumping 
syndrome', have been shown to limit calorie intake after gastrectomy 
(Brooke - Cowden et al., 1976).
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b) Radiotherapy
Many of the side effects of radiotherapy depend on the site of 
radiation and on the total and fractionated dose of radiation. Whilst the 
purpose of radiotherapy and/or chemotherapy is to destroy tumour cells, in 
reality the effects are somewhat non-specific, such that normal as well as 
cancerous tissues are damaged. The cells which are most vulnerable to 
damage are those which have a rapid rate of replication. Such tissues 
include the cells of the gastrointestinal tract, reproductive organs, bone 
marrow and intestinal mucosa.
Radiation therapy to the gastrointestinal tract produces intestinal 
injury, especially to the stomach and small bowel (Donaldson and Lenon, 
1979). Non-specific destruction of the gastrointestinal villi can lead to 
enteritis, the symptoms of which are severe malabsorption and diarrhoea. 
This condition may occur at any time following a course of high dose 
radiation and may occur several months to years after the completion of 
therapy (Kinsella and Bloomer, 1980). Nutritional status rapidly declines 
as ingested nutrients fail to be absorbed. Radiation to the head and neck 
can affect the taste buds causing 'mouth-blindness' or altered taste  
(MacCarthy-Leventhal, 1959). If the salivary glands are included in the 
radiation field, saliva production decreases and becomes thick and 
tenacious resulting in impaired swallowing (Donaldson, 1977) and 
consequently nutritional status declines.
c) Chemotherapy
Nausea and vomiting frequently accompany the administration of 
most antineoplastic drugs. The severity and duration of the nausea and 
vom iting depends on the agent used, the dose and its  route of
administration. Chemotherapeutic agents, like radiotherapy, also act on 
rapidly dividing cells and may cause stomatitis, oesophagitis, glossitis and 
oral ulceration (Mitchell and Schein, 1982). All these side effects produce 
degrees of dysphagia and may seriously impair food intake.
1.5 PATIENTS WITH GASTROINTESTINAL DISEASE
1.5.1 Introduction
The alimentary tract is the normal route of entry of nutrients into 
the body. Diseases of the tract, or the treatment of disease by surgery, 
radiotherapy or chemotherapy can have a profound effect on the digestion 
and absorption of food. It is recognised that patients with gastrointestinal 
disease are prone to developing nutritional deficiencies. Harries et al. 
(1982) studied 106 unselected consecutive patients with Crohn's disease 
who were attending an outpatient clinic. Approximately 20% of these 
patients were below 90% of their ideal body weight and had a significant 
reduction in muscle bulk. Lanfranchi et al. (1982) also found 40% of 44 
outpatients with Crohn's disease were below their ideal weight. Both of 
these studies were carried out in patients who were not acutely ill, and 
emphasise that a considerable degree of undernutrition exists in this type 
of patient. Malnutrition may also develop in patients during hospital 
treatment and during periods of remission after surgery, radiotherapy and 
chemotherapy. (Hill et al. 1977b; Harries et al., 1982).
The main mechanisms which are responsible for the development of 
malnutrition in this group of patients are a) anorexia and a reduced food 
in take, b) impaired digestion and m alabsorption, c) increased  
gastrointestinal losses and d) an increase in nutritional requirements 
(Sitrin et al., 1980). It is essential that nurses recognise the impact of these
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mechanicisms on nutritional status, so that appropriate nutritional 
support may be provided to patients throughout their hospital stay.
1.5.2 Anorexia and Reduced Food Intake
A reduction in food intake is a major factor in the development of 
malnutrition in patients with gastrointestinal disease (Gee et al., 1985). 
Anorexia, pain and recommended dietary restrictions can have a 
significant impact on the ability of patients to consume a nutritionally 
adequate diet.
In Crohn's disease, patients may lose their appetite either as a result 
of systemic illness or sometimes due to zinc deficiency (Lennard-Jones, 
1981). Low plasma zinc levels have been reported in up to 40% of patients 
and is often associated with impaired taste (Solomons et al., 1977; McClain 
et al., 1980). Food, which once was acceptable to the patient, may be 
rejected and consequently his/her nutritional intake reduced. Although 
appetite may be normal in some patients, food may be avoided as eating 
often aggravates abdominal pain and may be associated with increasing 
episodes of diarrhoea (Gerson, 1973). Nausea caused by pain, or as a 
symptom of gastrointestinal obstruction, can also have a significant effect 
on food intake.
Gee et al., (1985) assessed the food intake of 154 patients in a 
gastroenterology outpatient department. He found that many patients, 
especially those with Crohn's disease, had inadequate or marginal intakes 
of folic acid, vitamin A, thiamin, calcium and iron. In addition, 28% of 
patients had clinical signs of PEM.
Deficiencies in vitamin C status associated with a low dietary intake 
have also been reported. Imes et al. (1986) assessed the dietary intake of
vitamin C and looked at serum and leucocyte ascorbic acid levels in 137 
outpatients with Crohn's disease. Leucocyte ascorbic acid was low in 75% 
of patients which corresponded relatively well with a low dietary intake in 
55% of patients studied. Ill advised restriction of fruit and vegetables was 
considered to be the main cause of the low dietary intake of this vitamin.
P atients w ith Crohn's disease involving the sm all bow el, 
particularly following resection, have fat malabsorption of varying  
severity. Steatorrhoea is a major factor in the diarrhoea of these patients, 
with fatty acids and their hydroxylated derivates exerting a cathartic 
effect upon the colonic mucosa (Ammon and Phillips, 1973). Patients with 
steatorrhoea often experience symptomatic benefits from decreasing their 
intake of dietary fat. However, as fat is an important energy source in the 
diet, inappropriate dietary advice may contribute to the negative energy 
balance which has been found in a number of patients (Gee et al., 1985).
Many patients with inflammatory bowel disease also avoid milk or 
milk products in their diets as they associate the intake of these foods with 
increased symptoms of abdominal cramp and diarrhoea. Although  
evidence of lactase deficiency has been reported in some patients with 
diffuse functional and structural small bowel abnormalities (Arvanitakis,
1979), a recommended dietary restriction of milk may be inappropriate in 
patients where there is no evidence of milk allergy or lactose intolerance. 
Milk and milk products are important sources of protein and calcium. 
Prolonged adherence to a milk-free diet may contribute to a negative 
protein and calcium balance (Meredith and Rosenberg, 1980).
In children and adolescents with Crohn's disease, malnutrition due to a 
poor intake of food, has been associated with growth retardation and sexual 
immaturity (Kelts et al., 1979; Kirschner et al., 1981). Studies in growth
retarded children with ileitis showed that energy intake was significantly 
lower than recommended levels.
Weight loss is a common symptom in patients with malignant 
diseases of the upper gastrointestional tract. In a study of 3047 patients 
with 11 different tumour types, patients with pancreatic or gastric cancer 
had the highest incidence of weight loss (DeWys et al., 1980). The principal 
determinant of weight loss in these patients appears to be an inability to 
consume a nutritionally adequate diet. The contribution of anorexia and 
abnormalities of taste sensation to this poor intake of food has already been 
discusseci. However, where tumours are situated in the upper  
gastrointestinal tract, mechanical obstruction to swallowing further 
reduces the patient's ability to eat. Surgical excision of tumors in this area 
may necessitate extensive reconstruction of the tissues, creating long term 
nutritional problems.
A number of benign conditions may make swallowing difficult or 
painful, and consequently food intake may be reduced. Achalasia, a 
condition manifest by weak oesophageal peristalsis and an inability of the 
internal cardio-oesphageal sphincter to relax, causes food to collect in the 
oesphagus. Patients experience dysphagia and discomfort after eating, 
followed by oesphagitis and pain. Benign oesophageal strictures often 
develop as a result of long term oesphagitis, or ulceration causing chronic 
dysphagia and weight loss (Dickerson and Lee, 1978).
Thus there are a number of m echanism s associa ted  w ith  
gastrointestinal diseases which influence the patient's spontaneous oral 
intake. Where diseases involve the stomach and/or the small intestine, 
nutritional status is not only influenced by anorexia and poor food intake, 
but also by impaired digestion and malabsorption.
1.5.3 Impaired Digestion and Malabsorption
The digestion and absorption of carbohydrate, fat and protein is 
completed in the small intestine, and the absorption of vitamins and 
minerals is almost restricted to this part of the gastrointestinal tract. The 
mucosal cells play an important role in these processes and also act as a 
barrier to the entry of non-nutrient material. Damage to the mucosal cells 
through inflammation, mucosal atrophy eg in gluten sensitive enteropathy 
or following surgical resection can therefore cause severe nutritional 
deficiencies. Table 1.4 lists the problems associated with diseases of the 
small and large bowel which have a direct influence on nutritional status.
Table 1.4
FACTORS AFFECTING THE NUTRITIONAL STATUS OF 
PATIENTS WITH GASTROINTESTINAL DISEASE
(adapted from Weser, 1979)
1. MALABSORPTION
Decreased absorptive surface due to resection or disease 
Bile salt deficiency after ileal resection 
Bacterial overgrowth 
Drugs
2. INCREASED SECRETION AND NUTRIENT LOSS
Protein-losing enteropathy
Electrolyte, mineral and trace element loss in diarrhoea 
GI blood loss
3. INCREASED REQUIREMENTS AND UTILISATION OF 
NUTRIENTS
Inflammation, fever, infection 
Increased intestinal cell turnover 
Bleeding or haemolysis
4. DRUG INTERFERENCE
Corticosteriods and protein-energy metabolism 
Sulphasalazine and folate absorption and utilisation 
Cholestyramine and fat soluble vitamin absorption
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The extent of nutritional depletion in patients with Crohn's disease, 
ulcerative colitis, short bowel syndrome and following gastrectomy 
depends on the extent and site of the disease or resection, the functional 
condition of the remaining small bowel, colon and other digestive organs 
and the adaptation of the intestine following surgery. (Weser, 1979). 
Specific nutritional deficiencies caused by disease or surgery to the 
stomach and/or small and large bowel will be considered.
a) Stomach
Digestion of food is the first stage required for the assimilation of 
nutrients. The slow release of food from the stomach into the duodenum, 
allows appropriate motility and hormonal activity which is essential for 
digestion. Diseases, treatment or surgery of the upper gastrointestinal 
tract which affect either the luminal transit time or the excretion of 
digestive enzymes, may therefore have a significant impact on digestion.
The incidence of weight loss after gastric resection is reported to be 
10-50% (Johnson et al., 1955, Postlethwait et al., 1961). The degree of 
weight loss is not always related to the extent of resection, but is often 
dependent on the presence and severity of steatorrhoea and a complex 
interaction of symptoms known as 'the dumping syndrome' (Postlethwait 
et al., 1961; Austen and Edwards, 1961).
'The dumping syndrome', describes a number of intestinal and 
vasomotor symptoms caused by the rapid passage of a hyperosmolar meal 
from the gastric pouch into the small intestine (Mix, 1922; Abbott et al., 
1960). Patients often experience hyperperistalsis, bloating and diarrhoea 
which may be associated with symptoms of weakness, dizziness, sweating, 
pallor and tachycardia. Diarrhoea and malabsorption of nutrients occurs
as a result of an inappropriate release of intestinal hormones and the rapid 
transit of food through the small bowel. Nutrients are therefore less 
available for absorption, causing weight loss in the early post operative 
stage.
Bacterial contamination of the small intestine has been reported 
after gastrectomy when there is a decrease in acid production and a 
subsequent contamination of the jejunal contents. Vitamin B12 deficiency 
may develop in these patients, caused by a combination of bacterial 
utilisation of the vitamin and a decreased production of intrinsic factor. In 
a study of 300 postgastrectomy patients, Hofibrand (1967) found that 4% of 
patients had uncomplicated megaloblastic anaemia due to vitamin B 12  
deficiency.
Iron deficiency anaemia is also a common manifestation in this 
group of patients. It seems that a reduction in iron intake, accompanying 
the usual low energy intake postoperatively is an important contributing 
factor (Hobbs, 1961).
b) The Small and Large Intestine
Within the length of the normal small bowel, digestion and 
absorption of carbohydrate, fat, protein, water soluble vitamins (except 
vitamin B12) and minerals occurs in the duodenum and jejunum. Where 
there is diffuse inflammation of the jejunum (usually in patients with 
Crohn's disease), or following jejunal resection, the ileum is normally able 
to take over much of this absorption function (Williamson, 1978). Some 
patients, however, experience increased faecal fat losses postoperatively 
caused by decreased jejunal hormonal stimulation of digestive enzymes
and bile (Weser, 1979). As fat is an important source of energy in the diet, 
malabsorption can have a significant effect on energy balance.
The ileum is an important site for absorption of intrinsic acid bound 
vitamin B12 and conjugated bile salts. The relationship between ileal 
disease and ileal resection to malabsorption of fat, vitamin B12 and bile 
salts have been investigated by a number of authors (Filipsson et al., 1978; 
Anderson et al., 1978). Their studies showed that in patients with ileitis 
who have not had resection, bile salt absorption is usually normal and 
there is a poor correlation between the extent of disease and Shilling test 
which measures vitamin B12 absorption. After resection, impaired 
absorption of fat, vitamin B 12  and bile salts occur; the degree of 
malabsorption is often dependent on the extent of the resection. Hoffman 
and Poley (1972), showed that a loss of less than 100cm of ileum resulted in 
diarrhoea, primarily caused by the cathartic effect of unabsorbed bile salts 
in the large bowel. More extensive loss of ileum resulted in increasingly 
severe steatorrhoea as well as diarrhoea and malabsorption of viatmins A, 
D, E and K. Inadequate absorption of vitamin B12 over a number of years 
will lead to deficiency and the development of megaloblastic anaemia, 
peripheral neuopathy and subacute combined degeneration of the spinal 
cord.
Osteomalacia and osteoporosis caused by deficiencies in vitamin D 
and calcium have been reported in patients with inflammatory bowel 
disease. Compston et al. (1978) performed bone biopsies on 25 patients 
following intestinal resection and found that 36% of patients had 
osteomalacia. The genesis of vitamin and calcium deficiencies is often 
multifactorial including a poor oral intake caused by anorexia and ill 
advised dietary restrictions, malabsorption and often concurrent drug 
therapy. Cholestyramine, an anion exchange resin, used to bind
unabsorbed bile salts in the colon, is also an effective binder of vitamin D 
and may reduce vitamin D availability in the distal small intestine 
(Thompson and Thompson, 1969). Corticosteriod adm inistration, 
primarily for inflammatory conditions, prediposes to osteomalacia and 
osteoporosis by interfering with vitamin D and calcium absorption and 
may contribute to the incidence of this condition during the patients’ 
course of treatment.
Although the degree of malabsorption is dependent on the site and 
extent of disease or resection, studies have shown that patients experience 
fewer symptoms and metabolic consequences if  the ileocaecal valve is 
present (Gazet and Kopp, 1966). The ileocaecal valve prolongs the transit 
time of contents in the small bowel lumen, allowing maximum absorption 
of nutrients by the remaining functional mucosa.
Malabsorption of water and electrolytes may provide additional 
problems to patients with Crohn's disease of the small and large bowel, and 
may complicate the management of patients with ulcerative colits. 
Patients ,who have had a partial or total colectomy, in addition to small 
bowel resection, are more prone to develop dehydration, hypovolaemia, 
sodium and potassium depletion. In patients with combined ileal and colon 
resections, faecal electrolyte composition has been shown to be more closely 
related to the amount of residual colon than to the amount of residual 
ileum (Cummings et al., 1973). This emphasises the importance of the 
colon for electrolyte absorption.
The insidious development of nutritional deficiencies in patients 
with inflammatory diseases reflects the chronic nature of the disease 
process; the extent and severity of nutritional depletion is dependent on the 
site, extent and activity of the disease within the gastrointestinal tract. In
patients with coeliac disease, the diffuse involvement of the entire small 
bowel with atrophy of the intestinal villi, leads to severe malabsorption 
over a short period of time. This disease usually manifests itself in early 
childhood and unlike the inflammatory bowel diseases, can be successfully 
treated with dietary management (Dickerson and Lee, 1978).
1.5.4 Increased Gastrointestinal Losses
In addition to the loss of nutrients through malabsorption, patients 
may exudate nutrients into the gastrointestinal lumen through an 
ulcerated and inflamed mucosa (Waldmann, 1966). Patients with  
advanced Crohn's disease or ulcerative colitis lose protein into the gut; the 
extent of loss is often dependent on the site of exudation and the ability of 
the gut to digest and reabsorb the protein in the distal small intestine 
(Lennard-Jones, 1981).
The development of gastrointestinal fistulas also cause an abnormal 
loss of nutrients which may potentiate the onset of malnutrition. The 
metabolic and nutritional derangements and the sepsis caused by diversion 
of bowel contents from their normal path, may have a profound effect upon 
nutritional status (Urving, 1981). The genesis of certain m ineral 
deficiencies has been associated with increased losses caused by chronic 
diarrhoea. Magnesium deficiency may be a complication in patients with 
inflammatory bowel disease, particularly in those who have severe 
diarrhoea following surgery. Wolman et al. (1978) also reported a 
correlation between the amount of zinc lost and the volume of diarrhoea.
1.5.5 Increased Nutritional Requirements
The onset of PEM and developm ent of specific nutritional 
deficiencies may be potentiated by the increased nutritional requirements 
associated with severe inflammation or following surgery. In a survey on 
the incidence of PEM in patients with inflammatory bowel disease, Hill et 
al. (1977b) reported that 30-50% of patients who had experience a recent 
exacerbation of their disease, had abnormal values of protein status. 
Protein malnutrition was also a major problem in those patients requiring 
urgent surgery or where there were postoperative complications. Although 
this study did not investigate the possible contribution of increased  
nutritional requirements on nutritional depletion, other studies have 
reported continuing weight loss in patients despite an adequate nutritional 
intake. Malabsorption and increased nutritional requirements may be 
important factors in this continuing weight loss (Jones et al., 1983).
1.6 CONCLUSION
There are a number of patients who are at risk of developing degrees 
of malnutrition as a consequence of the impact of disease or treatment on 
metabolism, digestion and absorption of nutrients and on the patients 
ability to consume a nutritionally adequate diet. Certain groups of elderly 
patients, patients with m align an t or g a stro in testin a l d isea se , 
postoperative patients or individuals who have experieinced some form of 
trauma are particularily at risk. The reported incidence of malnutrition in 
hospital patients, and the deterioration in nutritional status after one or 
more weeks in hospital, clearly shows that the nutritional care of patients 
is often neglected.
The Nightingale reform believed that nutrition was an important 
part of the patient’s treatment during ill health and should be the 
responsibility of the nurse. Over the last century, however, the 
appointment of new personnel in catering and dietetic positions, has 
directed some of the responsibility for feeding patients away from the 
nurse. Changes in the delivery of food to patients and the introduction of 
non-nursing duties has now created a situation where nurses are no longer 
committed to be on the wards at mealtimes.
With the increasing pressure on nursing time, nursing involvement 
in helping patients to eat and drink has to now compete with a number of 
aspects of nursing care. Recent studies have shown that many patients 
have a poor food intake during their hospital stay, and that this could be 
explained by nurses paying too much attention to administrative routine 
at the expense of nursing care.
The first study described in this thesis was designed to investigate 
nurses knowledge of and involvement in the nutritional care of patients to 
assess their possible contribution to the often unrecognised development of 
malnutrition.
CHAPTER TWO
NURSING ATTITUDES AND INVOLVEMENT IN THE 
NUTRITIONAL CARE OF PATIENTS
THE RESULTS OF A QUESTIONNAIRE AND 
OBSERVATION STUDY
2.1 INTRODUCTION
Henderson (1969) considered that helping patients to eat and drink 
is one of the basic principles of patient care, and an essential part of patient 
treatment to aid convalescence and rehabilitation. Over the last century, 
developments in medicine and the treatment of disease have been reflected 
in an increased amount of nursing time being spent in monitoring patients, 
and an increased demand on nursing time.
The importance given to nutrition by nurses often reflects attitudes 
towards their own educational experiences in nutrition and diet therapy 
(Newton, 1967). Nutrition education during nurse training has changed 
considerably over the last century. Whilst the Nightingale reform believed 
that nutrition should be one of the most important duties of the nurse, the 
current nurse training syllabus (General Nurse Training Syllabus, 1977) 
restricts training to nutritional disorders, deficiencies or excess in the diet 
and failure of absorption. There are now no statutory guidelines for the 
nurse's practical involvement with feeding patients.
A knowledge of nutritional needs during ill health and practical 
involvement in the nutritional care of patients are keys to successful 
nutritional management. Two studies were therefore designed to evaluate 
the nutritional attitudes and knowledge of nurses and their involvement in 
the care of patients during mealtimes. The studies were carried out at 
Oldchurch Hospital, a 600 bedded District General Hospital (DGH) in  
Romford, Essex. This hospital was considered to be particularly suitable 
for the study as the pressures caused by both poor staffing levels and 
dietetic cover have created a situation where the nutritional care of 
patients has to compete with other aspects of patient care. As this 
situation is common to many DGH's, throughout the UK, any proposals
relevant to nutritional care of patients at Oldchurch Hospital could be 
considered practical for other DGH's as well as in teaching hospitals where 
there are usually more resources and numbers of staff.
2.2 NUTRITIONAL ATTITUDES AND KNOWLEDGE
2.2.1 Method
A questionnaire was designed to investigate five specific areas of 
nursing care relating to nutrition. These were, a) assessm ent of 
nutritional status on admission, b) involvement with patients during meal 
times, c) measurement of nutritional status during hospitalisation and d) 
responsibility for the nutritional status of patients and awareness of 
nutritional needs.
The questionnaire contained twelve questions. Seven of the 
questions were with a 'yes' or 'no' answer and the rest elicited information 
about the nurses' nutritional knowledge and understanding of their  
responsibilities towards nutritional care. These questions were 'open' 
questions so that the nurses were encouraged to give the maximum  
amount of information. A copy of the questionnaire is given in Figure 2.1.
The questionnaire was completed in an interview situation. This 
avoided any collusion between the individuals, and provided an 
environment in which the nurse could give 100% of her attention to the 
interview. Each interview was carried out in a small room outside the 
ward environment and lasted approximately fifteen minutes. Prior to the 
interview, each nurse was assured that the information given would be 
strictly confidential.
Figure 2.1
QUESTIONNAIRE USED TO GATHER INFORMATION 
ON NURSING ATTITUDES AND AWAREMESS OF NUTRITION
Date: Nursing Grade:
Ward:
1. Do you routinely weigh all patients 
admitted to the ward?
YES NO 
□  □
2. Did you weigh the last person you 
admitted to the ward?
YES NO 
□  □
3. Is it important for the Sister or Nurse 
in charge to be present on the ward at 
meal times?
YES NO 
□  □
4. Was the Sister or Staff Nurse present 
on the ward during the last mealtime?
YES NO 
□  □
5. Are you aware of what your patients 
are eating?
YES NO 
□  □
6. Do you consider weekly weighing of 
patients a necessary nursing duty?
YES NO 
□  □
7. Is weekly weighing a routine 
procedure on your ward?
YES NO 
□  □
8. Who do you see as being responsible 
for the nutritional status of patients in 
hospital?
9. If you observed that a patient was not 
taking an adequate diet, who would 
you inform?
10. What are the approximate energy 
requirements of an elderly person 
confined to bed?
11. What are the approximate energy
requirements of a middle aged person 
after major surgery?
12. What are the approximate energy 
requirements of a 25 year old person 
admitted for investigations?
2.2.2 The Sample
The nurses who were interviewed represented 5% of all grades 
working in the hospital. The individual nurses were selected by listing the 
names of all the permanent staff under their professional title. By using a 
table of random numbers 10% of nurses in each group were selected. Using 
this method of selection, nurses from six different working environments 
were chosen. Their areas of work included a male and female medical 
ward, a male and female surgical ward, a mixed orthopaedic ward and a 
mixed neurosurgical ward. The total number of nurses in the study was 41, 
the distribution within each professional group is shown in Table 2.1.
Table 2.1
THE DISTRIBUTION OF NURSES ACCORDING 
TO NURSING GRADE
PROFESSIONAL TITLE NO. OF NURSES
SISTER 7
STAFF NURSE 8
STUDENT NURSE 26
2.2.3 Results
a) Patient Assessment of Nutritional Status
At the time of the study, the only method used to assess the nutritional 
status of patients on admission to hospital was to record body weight. 
Table 2.2 shows that 32 of the 41 nurses interviewed reported that patients 
were not routinely weighed on admission to their ward. A similar number
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of nurses (28) said that they did not weigh the last person they admitted. 
These results excluded two student nurses who had only recently started 
their clinical ward experience at the time of the interview and three senior 
nurses who were not regularly involved in the patient admission  
procedure.
b) Nursing Involvement with Patients During Mealtimes
Whilst 30 of the 41 nurses interviewed felt that it was important for 
the Sister or Staff Nurse to be present in the ward during mealtimes (Table 
2.3), only 19 nurses reported that this to be so at the last meal on their 
ward. Most nurses felt they were aware of what their patients were eating, 
despite the fact that the ward domestics usually distributed and collected 
the trays at the end of the meal.
c) Monitoring Patients' Nutritional Status During 
Hospitalisation
Monitoring changes in body weight is a recognised method of 
assessing the nutritional status of patients. Weight changes over a one 
week period provide valuable information on the nutritional progress of 
the patient. All ambulatory patients can be weighed and so too can the 
majority of bed bound patients who can be lifted by two nurses. Half of the 
nurses interviewed, however, considered that weekly weighing was not a 
necessary nursing duty and only 8/41 nurses reported that weighing was 
routinely carried out on their ward (Table 2.4).
Ta
ble
 2
.3
-57-
-.^ CO
<HCO
S pQPh o00 05 <N rH <N O00
ogg
co^1
CO o O CO CO o
OPjCO
O ^ h
00 O 00 O
r- 00
Ph O w
o  
§ 2  ^  CO
CO LO <N CO
w o 
£  £
w o
£o
HHEh
COW
PO'
Jh ^<u p  o*
4-1 H [flW 0) 0)
w s a
8 &'* !■*■* I— IHO Q) d 
U r& Q)
cS O g 
Id 0>H  W  »  
w  r H
u £  *
o  £  g  
*. 5 * 2- t o  ^
•- w tf>H Sh
o  o
1  " to*!!J3CO +> a)
5
CO
cd
 ^ Jho  o
J-H -4_>$  P 
.2 8 0,
02 2 |d) rv  ho
rd flX hD CU —iM fit/> !_. •!—I ^ u
ui * =J
cd
P
o
- t o
cd
i-d C^»£ bD
£  ao  *43 o> d 
J-t (D P d )
cd *
* -8 O CJCl)0) *43 
h  cd<1 Ph
Ta
bl
e 
2.
4
- 58-
m
P
H
<H
CO
P<
55
O
£  oI
Eh
<coi—i
P  
<  HI—I
GO P
H «5S o
w ffi
PS
Eh
P
55
Eh
< 1
P
O
l-H
PS
O
Eh
l-H
55
O
O
HH
PS
p
p
Ph
?<HCQ
^ P P h
° g g
O  iH 
CN <N
00 00 
00
p_ fcl w 
s  ^  ptlO gco  
<—C P  PS
^Eh£;CO^
CM CD O  <N
djpHH
o ^ g
rH t"-
Ph
O
O
55
CO
PS
ICOHH
CO
CO
m n
Jh 55
W Q<u £55
55
O
KCO
W
P
G>
>» *>> 
3  01 Sa) w
I  « ^ Q) boa
C/2
PP
H 43 
Q> cd
3  ^02 *+-1Sh °
o  i a  >»
S .s sH -H 02O -R 02
>> bo a)•rH O
3  S? o>P  £ PI
a>a• H
PI C“ 
o  -dH & 
cd g* 
bo ^  
PI H *3 2rP O 
bO > ,
*02 £ 
£  O
>> gr—I LJAl 30) T35 0)> O 
5> O 
02 H  
I—I P h
cd
d) Responsibility for the Nutritional Status of Patients during 
their hospitalisation
Two thirds of the nurses considered that the nursing staff were 
responsible for the nutritional status of patients during their hospital stay 
(Table 2.5). Only three student nurses and one sister felt that the dietitian 
was solely responsible and nine nurses considered a joint responsibility 
between the nursing staff and dietitian. The medical staff were not seen to 
hold any responsibility for the nutritional status of patients under their 
care.
These results compared relatively well with the action that the 
nurses considered they would take if they observed a patient was not 
consuming an adequate diet. The majority of student nurses and staff 
nurses (27/34) would have reported the situation to a senior nursing 
colleague. Four of the sisters and three of the staff nurses would have 
subsequently informed the dietitian, but only one sister and one staff nurse 
felt that a medical referral was necessary. Only one of the nurses, a sister, 
recognised the importance of the relatives in helping to improve the 
patients’ food intake
e) Nurses' Awareness of the Nutritional Requirements of
Patients
The nurses' estimates of the nutritional requirements of three 
different patient types are summarised in Table 2.6.
The results indicate a difference in the knowledge of nutritional 
requirements between the different grades of nurses. In general, the 
sisters were more able to estimate correctly the nutritional requirements of 
the differing patient groups, whilst the staff nurses and student nurses
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were consistently under or over estimating nutritional requirements. It 
was evident from the interview that many of the nurses were guessing the 
requirements, and that their response lacked a knowledge of fundamental 
nutritional principles.
Whilst the majority of sisters were able to estimate the nutritional 
requirements of the three patient groups, only two sisters felt that they had 
a knowledge of the nutritional value of food. This lack of awareness was 
consistent throughout the nursing grades and obviously throws doubt on 
their ability to identify those individuals who are not meeting their 
nutritional needs with the hospital food.
Whilst the results had previously indicated that most nurses felt 
that the nutritional status of patients was their responsibility, the majority 
of nurses also recognised that a state of malnutrition could develop in 
patients during their hospital stay.
2.3 NURSING INVOLVEMENT AND PATIENT CARE DURING
MEALTIMES
2.3.1 Method
An assessment of nursing involvement during m ealtim es was 
conducted on five medical wards over a two month period. The five wards 
in the study were:
i) Female Medical Ward A.
ii) Female Medical Ward B.
iii) Male Medical Ward C.
iv) Male Medical Ward D.
v) Mixed Medical Ward E.
Each ward contained 24 acute and long stay patients, many of whom 
required assistance during mealtimes. Over the study period, no 
individual patient required intensive nursing care and all nurses on duty 
were therefore free to assist patients during mealtimes.
Nursing involvement and patient care during m ealtim es was 
studied for nine days on each of the five wards. The first two days of the 
study were used as an orientation period to allow the staff to adjust to the 
presence of the observer and hence minimise any changes to routine 
procedures related to patient care. A total of twenty one meals were 
observed on each ward (a total of 105 meals), covering breakfast, lunch and 
evening meal on seven consecutive days. Weekend observations were 
included as the absence of routine weekly activities could influence the 
amount of time and therefore care given to the patients during mealtimes. 
All members of the nursing team were informed of the nature of the study. 
The details of the observations were, however, not discussed as this could 
have influenced normal nursing practice.
Data was collected by observation using a checklist questionnaire 
which examined various aspects of nutritional nursing care (Figure 2.2).
The checklist was divided into two sections. Section one consisted of 
four aspects of nursing care which related to the position of the patient 
prior to the meal being served and consequently patient comfort during the 
meal.
Section two monitored nursing involvement during each mealtime. 
A checklist of activities was designed to assess nursing involvement in the 
supervision of meals, assistance during the meal, and the collection of 
empty plates.
Figure 2.2
THE CHECKLIST USED TO MONITOR 
PATIENT COMFORT AND NURSING INVOLVEMENT 
DURING MEALTIMES
Meal: Date: 
Ward: MARK VALUE SCORE
Patient Comfort
1. Patients who are confined to bed have been helped 
into a comfortable and appropriate position for 
eating.
1
2. Chairs are provided which give the appropriate 
support for individual patients.
3. Drinks are within easy reach. 1
4. Bedside tables are arranged at a convenient height 
and position for eating:
a) patients in bed.
b) patients in chairs.
1
1
Nursing Involvem ent During Mealtimes
1. The sister or nurse in charge is supervising the 
mealtime.
1
2. More than 50% of the nurses on duty are involved 
with serving or supervising the meal.
3. Adequate numbers of nurses are available to feed 
dependent patients.
1
4. Number of nurses involved with the mealtime.
5. The nurses collect in the plates after the meal. 1
6. Alternative meals are prepared for patients 
refusing hospital food.
1
At the time of the study the hospital used the ganymede plated meal 
system. Patients chose their meals 24 hours in advance and food was then 
plated in the main kitchen according to the menu choice. Once plated, each 
meal was covered with a double lined vacuum container and distributed to 
the ward in a mobile trolley. This system was used for lunch and supper. 
The food for breakfast was prepared by the ward domestic in the ward 
kitchen and then distributed to the patients by the nursing and domestic 
staff.
2.3.2 Monitoring
All observations were carried out personally. This prevented any 
discrepancies in interpreting the level of nursing involvement or degree of 
patient comfort which can occur when two or more persons are involved. 
The observer was on the ward fifteen minutes before the arrival of the meal 
on the ward and left when all the plates had been collected.
2.3.3 Scoring
A score of one point was given to each activity on the checklist which 
was carried out to a satisfactory standard. A satisfactory level was 
achieved when more then 75% of the patients were given appropriate 
nursing care, or when each activity on the checklist was carried out by 
more then 75% of the nurses on the ward. A maximum score of seven could 
therefore be obtained for each activity on the checklist (ie one point for 
each activity over a seven day period).
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2.3.4 Results
a) Patient Comfort
The results of the observations on patient comfort during breakfast, 
lunch and evening meal are summarised in Tables 2.7, 2.8, 2.9. Patients 
who were confined to bed were observed to receive less care than the more 
independent patients who were able to sit out for their meals in a chair. 
This observation was consistent throughout the five wards studied. Those 
patients who were bedbound and unable to sit up independently were often 
left lying flat in bed making eating an uncomfortable and fru stra tin g  
procedure Patients consequently rejected their food or were unable to 
reach the food served to them (Plates 2.1, 2.2).
Plate 2.1
PA TIENTS LEFT LYING FLAT IN BED FOUND 
EATING VERY DIFFICULT AND FRUSTRATING
Table 2.7
INCIDENCE OF SATISFACTORY PATIENT CARE GIVEN
OVER SEVEN CONSECUTIVE BREAKFAST PERIODS
OBSERVATION
WARD
A B C D E TOTAL
PATIENT COMFORT 
A) Patients Confined to Bed
1) Patients are helped 
into a comfortable and 
appropriate position for 
eating.
1 6 5 2 7 21
2) Bedside tables are at a 
convenient height for 
eating.
B) Patients in Chairs
4 6 4 2 2 18
1) Patients have
appropriate support 
and comfort.
7 7 7 7 7 35
2) Bedside tables are at a 
convenient height for 
eating.
C) Other Points
7 7 4 2 7 27
1) Drinks are within easy 
reach.
7 7 7 7 7 35
Maximum score for each observation = 7
Table 2.8
INCIDENCE OF SATISFACTORY PATIENT CARE GIVEN
OVER SEVEN CONSECUTIVE LUNCH PERIODS
OBSERVATION
WARD
A B C D E TOTAL
PATIENT COMFORT 
A) Patients Confined to Bed
1) Patients are helped 
into a comfortable and 
appropriate position for 
eating.
3 6 6 7 2 24
2) Bedside tables are at a 
convenient height for 
eating.
B) Patients in Chairs
5 3 4 4 2 18
1) Patients have
appropriate support 
and comfort.
7 7 7 7 7 35
2) Bedside tables are at a 
convenient height for 
eating.
C) Other Points
7 6 3 0 7 23
1) Drinks are within easy 
reach.
7 7 7 5 7 33
Maximum score for each observation = 7
Table 2.9
INCIDENCE OF SATISFACTORY PATIENT CARE GIVEN
OVER SEVEN CONSECUTIVE EVENING MEAL PERIODS
OBSERVATION
WARD
A B C D E TOTAL
PATIENT COMFORT 
A) Patients Confined to Bed
1) Patients are helped 
into a comfortable and 
appropriate position for 
eating.
2 2 2 6 1 13
2) Bedside tables are at a 
convenient height for 
eating.
B) Patients in Chairs
3 1 2 2 3 11
1) Patients have
appropriate support 
and comfort.
7 6 7 7 5 32
2) Bedside tables are at a 
convenient height for 
eating.
C) Other Points
7 5 5 2 7 26
1) Drinks are within easy 
reach.
7 7 7 6 7 34
Maximum score for each observation = 7
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Plate 2.2
PA TIENTS WERE OFTEN UNABLE TO REACH 
THE FOOD SERVED TO THEM AT M EALTIM ES
Observation showed that the attention given to patient comfort a t 
individual mealtimes for those confined to bed deteriorated on four of the 
wards (Wards A, B, C and E) during the evening meal (Table 2.9). Many 
patients who had been sitting out in a chair during the day time were often 
put back to bed during the late afternoon and not re-positioned into an 
appropria te  and comfortable position before the m eal was served. 
Although some patients had received assistance to sit upright in bed, the 
bedside table was often positioned at an inappropriate angle, which made 
eating both difficult and uncomfortable. Food was often placed on the 
bedside locker at the side of the patient, rather than on a bedside table 
which could be positioned directly in front of the patient (Plates 2.3, 2.4).
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Plate 2.3
THE PA TIEN T’S FOOD WAS OFTEN PLACED 
OUT OF REACH OR AT AN IN A PPR O PR IA TE ANGLE
Plate 2.4
A BLIND GENTLEMAN ATTEM PTING TO EAT THE 
FOOD WHICH WAS POSITIONED AT AN 
IN A PPR O PR IA TE ANGLE
Those patients who were able to sit in a chair during the mealtime 
were given chairs which provided adequate support. Whilst most of these 
patients were seated comfortably, the bedside table was often at an 
inappropriate height or position, making eating difficult for those less able 
to move independently (Plates 2.5,2.6).
b) Nursing Involvement During Mealtimes
The results of the observations on nursing involvement during 
breakfast, lunch and evening meal are summarised in Tables 2.10, 2.11, 
2.12. The nurse in charge of the ward was involved with the mealtimes on 
less than 50% of the 105 meal periods observed. This lack of involvement 
was consistent throughout the three meals, but was most obvious during 
the lunch period. On Wards A, C and D the nurse in charge was not 
present during any of the seven lunches observed, and on Ward A his/her 
absence was also noted during breakfast time. The overall level of 
supervision improved during the evening meal where a total of 10/35 meals 
were supervised, compared to 6/35 during breakfast and 4/35 during 
lunchtime.
As most wards have a number of dependent patients who require 
assistance during mealtimes, the total number of staff present on the ward 
during mealtimes was investigated. A record was also made of the 
adequacy of the staffing levels to assist dependent patients. Whilst more 
than 50%of the staff were usually on the ward during the breakfast and 
evening meal, only 4/35 lunchtime periods were covered by this level of 
staff. The organisation of spans of nursing duty resulted in an overlap of 
the early morning and late shift staff over the lunch time period. The low 
percentage of staff involved with patient care during lunchtimes occurred 
because most of the early morning staff were either having their own lunch
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Plate 2.5
THE H EIG H T AND POSITION OF THE BEDSIDE TABLE 
IS AN IM PORTANT FACTOR IN THE COM FORT 
OF THE PA TIENT DURING MEALTIMES
Plate 2.6
Table 2.10
INCIDENCE OF SATISFACTORY NURSING INVOLVEMENT
DURING SEVEN CONSECUTIVE BREAKFAST PERIODS
OBSERVATION
WARD
A B C D E TOTAL
NURSING INVOLVEMENT
1) The Sister or Nurse in 
Charge is supervising the 
mealtime.
0 1 1 2 2 6
2) More then 50% of the nurses 
on duty are involved with 
serving or supervising the 
meal.
6 5 4 6 7 28
3) Adequate numbers of nurses 
are available to feed 
dependent patients.
7 5 7 7 7 33
4) Dependent patients are 
assisted throughout the 
whole mealtime.
6 6 7 4 0 23
5) Number of nurses involved 
during the mealtime.
4 3 3 4 4 MEAN
3.6
6) The nurses collect in the 
plates.
1 0 0 1 0 2
7) Alternative meals are 
prepared on the ward for 
those refusing hospital food.
0 0 0 0 0 0
Maximum score for each observation = 7
Table 2.11
INCIDENCE OF SATISFACTORY NURSING INVOLVEMENT
DURING SEVEN CONSECUTIVE LUNCH PERIODS
OBSERVATION
WARD
A B C D E TOTAL
NURSING INVOLVEMENT
1) The Sister or Nurse in 
Charge is supervising the 
mealtime.
0 2 0 0 2 4
2) More then 50% of the nurses 
on duty are involved with 
serving or supervising the 
meal.
3 0 0 1 0 4
3) Adequate numbers of nurses 
are available to feed 
dependent patients
6 3 7 4 7 27
4) Dependent patients are 
assisted throughout the 
whole mealtime.
2 2 6 1 1 12
5) Number of nurses involved 
during the mealtime.
4 2 3 2 3 MEAN
2.8
6) The nurses collect in the 
plates.
0 0 1 1 0 2
7) Alternative meals are 
prepared on the ward for 
those refusing hospital food.
1 2 0 1 1 5
Maximum score for each observation = 7
Table 2.12
INCIDENCE OF SATISFACTORY NURSING INVOLVEMENT
DURING SEVEN CONSECUTIVE EVENING MEAL PERIODS
OBSERVATION .
WARD
A B C D E TOTAL
NURSING INVOLVEMENT
1) The Sister or Nurse in 
Charge is supervising the 
mealtime.
2 1 1 3 3 10
2) More then 50% of the nurses 
on duty are involved with 
serving or supervising the 
meal.
7 7 5 6 7 32
3) Adequate numbers of nurses 
are available to feed 
dependent patients.
7 4 6 6 6 29
4) Dependent patients are 
assisted throughout the 
whole mealtime.
1 1 4 0 5 11
5) Number of nurses involved 
during the mealtime.
3 3 3 3 2 MEAN
2.8
6) The nurses collect in the 
plates.
0 0 0 1 0 1
7) Alternative meals are 
prepared on the ward for 
those refusing hospital food.
1 1 0 2 0 4
Maximum score for each observation = 7
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or were involved with the handing over of nursing care to the late shift 
staff.
The num ber of nurses involved w ith the supervision  of the  
m ealtimes ranged from 2 to 4. For 16/105 m ealtim es, there was an 
inadequate number of nurses available to help feed all dependent patients 
on the ward. Of the rem aining 89 mealtimes, where staffing levels were 
adequate, there were 24 occasions where nurses were involved with bed 
m aking , drug rounds or other ac tiv itie s  w hich in te rru p te d  th e ir  
involvement with feeding patients. As a result, patients were often left 
unassisted, or nurses moved from one dependent patien t to another to 
assist with feeding. Patients with physical disabilities were often unable 
to remove the outer packaging in which some food items were presented 
without assistance, food was therefore often left untouched (Plate 2.7).
Plate 2.7
PATIENTS UNABLE TO FEED INDEPENDENTLY,
LEFT INACCESSABLE FOOD UNTOUCHED
At the end of the mealtime, the plates were usually collected by the 
ward domestic staff. The nursing staff helped with the collection of plates 
after only 5/105 meals.
Although each ward had access to a kitchen with cooking facilities 
and a basic supply of food items, alternative meals in the form of tinned 
soup or nutritious drinks were rarely given to patients who failed to eat 
meals from the main kitchen.
The unacceptable presentation of both the food and the table setting 
was noted during the study. These factors have a significant impact on 
appetite stimulation during ill health and can therefore have a m arked 
effect on food intake (Plates 2.8,2.9).
Plate 2.8
AN UNATTRACTIVELY PRESEN TED  TABLE 
CAN HAVE AN ADVERSE EFFEC T ON A PPE T IT E
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Plate 2.9
PRESEN TATION OF FOOD IS AN IM PORTANT FACTOR 
IN THE ACCEPTANCE OF FOOD BY ANOREXIC
PATIENTS
2.4 DISCUSSION
Many patients in hospital may be unable or unwilling to eat for a 
number of psychological or physical reasons. Nursing involvement in the 
nutritional care of these patients is therefore of utmost importance. W hilst 
few studies have been conducted on nursing attitudes and involvement 
with the nutritional care of patients, a number of authors have suggested 
tha t the inadequate nutritional intake of some hospital patients may be 
partly due to a lack of nursing involvement in the nu tritional care of 
patients (Coats, 1975; Jones and Dickerson, 1976).
Dickerson et al. (1985a), showed that in eighteen patients with a 
fractured neck of femur, one third of the patients consumed less than 50% 
of the recommended daily allowance (RDA) of protein, calcium, thiam in 
and vitam in C. In addition half of the patients studied ate less than  50% of
the RDA for energy, iron and vitamin A. The problem of inadequate food 
intake is not, however, restricted to the critically ill, but has also been 
found in patients with less acute conditions (Todd et al., 1984). Whilst a 
rigid catering system may restrict the availability of food to the patient, 
this does not explain the inadequate and often unobserved low intake of 
many patients during the three meal periods.
The questionnaire and the observation study investigated nurses' 
nutritional knowledge and practical aspects of nutritional care, to assess 
their possible contribution to the poor food intake often observed in 
hospital patients. The results of the first study showed that the majority of 
the staff and student nurses had a poor understanding of the nutritional 
requirements of patients. Whilst an assessment of energy and protein 
requirements for individuals is very difficult without the use of expensive 
equipment, guidelines have been produced for groups of h ea lthy  
individuals (DHSS, 1979), and for people during ill health or after major 
surgery (Woolfson, 1978; Lee, 1978). These guidelines were intended for 
use with groups of people, but an estimated intake of less than 50% of the 
amounts of energy and nutrients set out in the guidelines could justifiably 
be considered inadequate (Dickerson et al., 1985a) and would eventually 
lead to a deficiency and a deterioration of health.
The lack of nutrition knowledge particularly amongst staff and 
student nurses, throws doubt on the adequacy of their training in  
nutrition. The current nursing training syllabus (General Nurse Training 
Syllabus, 1977), has directed nurse education towards disease specific 
nutritional problems, and this means that the fundamental principles of 
nutritional requirements during health and ill health may not be covered. 
It is clear that the situation has not changed since Platt et al. (1963) 
commented 25 years ago that deficiencies in the nutritional care of patients
were due in part to the emphasis given to special diets for particular 
diseases, with the exclusion of general nutritional requirements of patients 
and the difficulties in meeting such requirements during illness.
The discrepancy of knowledge between the two groups of trained 
nurses (sister and staff nurses) could be explained by the increased 
involvement of the sister with the dietitian, or the completion of training 
prior to the revised nursing syllabus.
The results of the first study showed that the majority of nurses 
considered that it was a nursing responsibility to maintain the nutritional 
status of patients during their hospital stay. The success of this aspect of 
patient care does, however, rely on the ability of nurses to identify those 
patients who are either at risk of developing malnutrition or have already 
experienced a depletion in nutritional status. Currently, the two most 
important routine methods available to nurses to identify such patients are 
changes in body weight and assessment of nutritional intake. Whilst the 
majority of sisters in the study had some knowledge of the nutritional 
requirements of patients, they are often not present on the ward during the 
meal time to observe the intake of their patients. During only 20 of the 105 
mealtimes observed, was there a sister or senior nurse supervising on the 
ward. The staff nurses and student nurses, who were assisting the patients 
with their m eals, were not only unable to assess the n u tritional 
requirements of their patients, but had little idea of the nutritional value 
of the food eaten. Without this knowledge, nurses will be unable to identify 
patients with a poor food intake and therefore those individuals at risk of 
developingmalnutrition.
If nurses are unable to assess the adequacy of food intake, then 
changes in body weight give valuable information on the more long-term
ability of patients to meet their nutritional requirements. Although 
weighing patients is a relatively simple procedure, studies have shown 
that it is often neglected. Hill et al. (1977a) found that only 17/105 patients 
had been weighed at any time during their hospital stay. The 
questionnaire indicated that 32/41 nurses interviewed did not consider the 
weighing of patients on admission to be important and 21 of the 41 nurses 
considered that routine weekly weighing was unnecessary. This attitude 
was consistent across all grades of nurses including 3/7 sisters and 4/8 staff 
nurses.
A disregard to the importance of recording weight on admission to 
hospital and monitoring weight changes throughout hospital stay must 
reflect a lack of knowledge of the impact which illness may have on 
nutritional status, and the consequences of weight loss to patient recovery. 
If the routine weighing of patients is not seen as a priority in the nursing 
care programme, significant weight losses may occur in patients before 
nutritional support is considered.
Florence Nightingale (1859) wrote, "Every careful observer of the 
sick will agree with this, that thousands of patients are annually starved in 
the midst of plenty, for want of attention to the ways which alone make it 
possible for them to take food”. Patient comfort during mealtimes and the 
presentation of food to those with limited appetites are all important. 
During the observation study, it was found that those patients who were 
confined to bed during mealtimes, did not receive a satisfactory level of 
nursing care. Some patients were left lying flat in bed or the food was 
placed beyond their reach. This resulted in a reduced food intake because 
of frustration and exasperation. The position of the bedside table was also 
often disregarded by many nurses. Tables which were positioned at an 
awkward height or angle, made eating an uncomfortable experience.
Many patients who were physically disabled due to a stroke or arthritis, 
showed signs of embarrassment and frustration and consequently food 
which would normally have been eaten, was rejected.
During a number of the mealtimes, this lack of regard for patient 
comfort was due to an inadequate staffing level. The number of nurses 
actually involved with the supervision of patients at mealtimes varied 
between 2 and 4. These staffing levels resulted in a ratio of nurse to 
dependent patient of less than one during 40 of the mealtimes. Nurses 
were therefore observed to pass from one patient to another, leaving  
successive patients to struggle mid way through their meal. Coates, (1985) 
noted that unassisted patients often left their meal because cling film or 
metal plate covers made the food inaccessible. This was noted during the 
present study. Patients with limited manual dexterity were quite unable 
to remove the cling film covering the plate or the outer silver foil on pats of 
butter.
The reports of poor food intake in hospital patients (Todd et al., 1984; 
Dickerson et al., 1985a) and the subsequent development of malnutrition 
(Hill et al., 1977) does emphasise the need for careful monitoring of food 
intake in hospital. After the introduction of non-nursing duties in the 
1970's, the distribution and collection of plates at mealtimes was directed 
away from the nurse to the ward domestic staff. During the study, nurses 
were observed to assist with this task on only 5/105 occasions. The 
identification of patients with an inadequate food intake, now relies on the 
nursing staff to check the plates of patients under their care and to report 
the observation in the nursing kardex. As few nurses are present on the 
ward to observe the food intake of their patients, formal records of food
intake are not routinely made and consequently nursing care plans are 
developed which give little emphasis to the nutritional care of patients.
2.5 CONCLUSION
Nutritional care of patients is an essential part of the clinical 
management of all patients admitted to hospital. The prevention of a 
deterioration in nutritional status requires a knowledge of the impact of 
disease on nutritional requirements, the ability to identify nutritionally at 
risk individuals and an awareness of the practical aspects of care which 
assist patients to eat and drink. Although the nurse cannot be solely 
responsible, she does play a vital role because at least one nurse is in 
contact with the patient throughout the day.
The result of the nutritional questionnaire and observation study 
clearly show that although nurses recognise that they have a major 
responsibility in this aspect of care, in practice they do not fulfill these 
responsibilities. Their disregard to routine monitoring of weight changes 
and inability to assess the nutritional adequacy of the patients' diet, means 
that nurses are not able to identify nutritionally at risk individuals. The 
lack of nursing supervision and attention given to patient comfort and 
assistance during mealtimes, reflects the low priority now given to the 
nutritional care of patients.
If nurses are to regain their responsibilities in this area of care, they 
must be given the tools to help them identify nutritionally at risk patients 
and to monitor nutritional intake so that they can initiate appropriate 
nutritional support and develop nutritional care programmes for patients.
The following chapters in this thesis describes the development of a 
Nutritional Care Programme for use by nurses, to increase their level of
involvement with nutrition and hence the priority given to the nutritional 
care of patients.
CHAPTER THREE
THE DEVELOPMENT AND VALIDATION OF A 
NUTRITIONAL SCREENING PROGRAMME TO 
IDENTIFY NUTRITIONALLY AT RISK OR 
MALNOURISHED INDIVIDUALS ON ADMISSION TO
HOSPITAL
3.1 INTRODUCTION
The problem of PEM in hospitalised patients, and the patient types 
most at risk of developing some degree of malnutrition has already been 
discussed. Whilst some patients may have experienced a decline in 
nutritional status prior to their hospital admission, it is recognised that 
nutritional status may deteriorate in previously w ell nourished  
individuals during their hospital stay (Weinsier et al., 1979). This 
situation reflects a failure of nurses and clinicians to recognise those 
factors which may influence nutritional status, either as a result of illness 
or secondary to treatment in hospital.
In the present investigation, it has been suggested that the 
nutritional knowledge of nurses is inadequate, and that few nurses 
investigate the nutritional status of their patients during the admission 
procedure. It is, however, recognised that accurate assessm ent of 
nutritional status of all patients admitted to hospital is a difficult task, as 
there is currently no single method of measuring body composition. As the 
specificity of available measurements are poor, a plethera of objective 
measurements (anthropometric and biochemical) has been developed in 
order to assess the patients nutritional sta te . A lthough  such  
measurements can provide valuable information, there are limitations to 
both their widespread use and to their interpretation (Bastow, 1982).
Body fat and protein represent the body's principal endogenous 
sources of energy, and most of the commonly used anthropometric and 
biochemical measurements aim to assess the body's content of these 
materials (Rich, 1982). Measurements of skinfold thickness and mid-arm 
muscle circumference have been used to indicate the degree of depletion of 
body fat and muscle mass (Durnin and Wormsley, 1974; Harries et al.,
1985). Whilst both assessment techniques are very practical and require a 
m inim um  amount of tim e, there are lim ita tio n s to th e ir  use. 
Measurements of skinfold thickness and mid-arm circumference taken on 
different days by different operators, have a coefficient of variation of up to 
22% and 5% respectively (Edwards et al., 1955; Hall et al., 1980). The 
accuracy is improved if the measurements are carried out by one person, 
but this would severely restrict its routine and widespread use on hospital 
patients.
Biochemical measurements of albumin, pre-albumin, transferrin 
and retinol binding protein are often used to assess visceral protein status. 
The plasma concentration of a protein is, however, not only the result of a 
balance between synthesis and breakdown, but is also markedly affected 
by changes in body fluid balance. Trauma or inflammation may also 
influence visceral protein transportation throughout the body fluid  
compartments (Rich, 1982).
Currently there are conflicting opinions regarding the number and 
type of anthropometric and biochemical measurements which are required 
to correctly identify malnourished or 'at risk' individuals. Several authors 
have attempted to correlate single and m ultiple biochem ical and 
anthropometric measurements with morbidity (Meakins et al., 1977; 
Mullen et al., 1979). Hill et al. (1977a), however, questioned the rationale 
behind a nutritional assessment based on multiple objective measurements 
as there is no evidence to suggest that three low m easurem ents 
represented a quantitatively different phenomenon from the presence of 
one low value. The known limitations in the interpretation of these 
measurements, in addition to the expense and the demand they make on
professional time, means that the routine use of these tests cannot be 
justified for all patients admitted to hospital.
There is therefore a need for an inexpensive method for identifying 
at risk or malnourished individuals, so that a justifiable selection of 
patients may then undergo more extensive nutritional surveillance. This 
task of identifying at risk patients is called 'nutritional screening' 
(Shapiro, 1979). A number of screening methods have been previously 
described (Seltzer et al., 1979; Jensen and Dudrick, 1981). Some of the 
programmes have, however, been highly sophisticated, requiring extensive 
technical and/or computer support. Ideally, a nutritional screening  
programme should require a minimum amount of time, be capable of use 
by nutritionally unskilled personnel, give clear guidelines and be available 
for use on a large number of patients. For any screening programme which 
is to be used on a large group of patients, the sensitivity and specificity of 
the programme should be known. The sensitivity measures the probability 
that subjects, with a particular condition, are correctly identified and gives 
an indication of the number of patients who are either missed or falsely 
identified. The specificity measures the probability that subjects without 
the disease or condition are negatively screened.
This chapter describes the development of a Nutritional Screening 
Programme (NSP) and analyses its sensitivity and specificity by using a 
range of 1 to 5 low objective measurements as the validation standard.
3.2 THE DEVELOPMENT OF A NUTRITIONAL SCREENING  
PROGRAMME (NSP) AND ANALYSIS OF ITS SENSITIVITY 
AND SPECIFICITY
3.2.1 Method
The NSP was in the form of a questionnaire comprising ten  
questions relating to the patient's medical, social, dietary history and 
proposed treatment whilst in hospital. As the objective of the NSP was to 
identify 'at risk' as well as malnourished individuals, three of the ten 
questions related to forthcoming aspects of treatment which could affect 
nutritional status during hospital stay. Each question was known to have 
a direct effect on nutritional status (Grant et al., 1981). The NSP was 
designed to follow a closed question format, the nurses were to indicate a 
'YES' or 'NO' response to each question. A copy of the NSP is given in 
Figure 3.1.
The sensitivity and specificity of the NSP to identify 'at risk' or 
malnourished patients was investigated by comparing the results of the 
NSP with anthropometric and biochemical measurements considered to 
reflect mild to moderate malnutrition (Frisancho, 1981; Grant et al., 1981). 
Over a two week period, the NSP was used to identify nutritional risk 
factors in a sample of 28 patients admitted to four wards in Oldchurch 
Hospital.
Table 3.1 indicates the age range and distribution of patients in the 
four wards studied. The reason for admission of all patients studied are 
listed in Table 3.2.
The screening procedure was carried out by personal interview. Two 
of the patients in the study were unconscious on adm ission, the
Figure 3.1
NUTRITIONAL SCREENING PROGRAMME
Date: Diagnosis:
Ward:
Record No.
1. Does the patient have a poor appetite? YES NO 
□  □
2. Does the patient have problems with 
eating, chewing or swallowing?
YES NO 
□  □
3. Has the patient experienced any form 
of trauma including recent surgery or 
infection?
YES NO 
□  □
4. Has the patient had recent surgery to 
the gastrointestinal tract, or will be 
having surgery as part of his/her 
treatment?
YES NO 
□  □
5. Has the patient any chronic disease of 
the gastrointestinal tract?
YES NO 
□  □
6. Has the patient any external nutrient 
losses eg fisulas, burns?
YES NO 
□  □
7. Is the patient receiving/going to 
receive chemotherapy or 
radiotherapy?
YES NO 
□  □
8. Has the patient experienced a recent 
change in taste/smell perception eg 
due to drugs?
YES NO 
□  □
9. Is the patient likely to be unable to eat 
for more than three days?
YES NO 
□  □
10. Has the patient a history of excessive 
alcohol use?
YES NO 
□  □
Table 3.1
AGE RANGE AND DISTRIBUTION OF PATIENTS 
BETWEEN THE FOUR WARDS
WARD NO. OF 
PATIENTS
, AGE (YEARS)
RANGE MEAN
Female Medical 13 22-87 68.6
Female Orthopaedic 2 82-86 84
Male Medical 10 36-89 68.8
Male Surgical 3 64-86 84.7
Table 3.2
CLINICAL CONDITION OR REASON FOR 
ADMISSION OF PATIENTS STUDIED
Female Medical No. of Patients
Collapse, urinary tract infection 2
Stroke 5
Pericarditis 1
Leg ulcers 2
Gastrointestinal bleed 1
Acute left ventricular failure 1
Myocardial infarction 1
Female Orthopaedic
Diabetic, leg amputation 1
Fractured humerus 1
Male Medical
Stroke 2
Hodgkins disease 1
Alcohol abuse 1
Diabetic 1
Angina, Diabetes 1
Fitting 1
Chest Infection, Social problem 1
Carcinoma of the oesophagus 1
Brain stem infarction 1
Male Surgical
Carcinoma of the bladder 2
Leg amputation 1
information was therefore taken from either the patient's notes or from the 
patient's relatives. Each interview lasted approximately ten minutes.
W ith in  seven  days after the in terv iew , an th rop om etric  
measurements were made, and a sample of blood taken for biochemical 
analysis. Measurements of upper arm circumference were made at the 
midpoint between the acromium process of the scapula and the olecranon 
process of the ulnar (Jelliffe, 1968). Triceps skinfold measurements were 
taken at the same point by grasping the skinfold and lifting it away from 
the underlying muscle. Harpenden calipers were then applied one 
centimetre below the point of grasp. Three measurements were made and 
the mean value calculated (Jelliffe, 1968). The values for mid-arm  
circumference and triceps skinfold thickness were then used to calculate 
arm muscle and arm fat areas (Frisancho, 1981). Those patients with arm 
muscle and arm fat areas below the 5th percentile of standard values, were 
considered to have muscle and fat depletion indicative of moderate 
malnutrition (Frisancho, 1981). A measurement of forearm muscle power 
was taken from the non-dominant arm using a hand grip dynamometer 
(Rank Stanley Cox). The patient was asked to squeeze the dynamometer 
three times with a ten second rest between each measurement. The mean 
value was then compared to standard values (Klidjian, 1981).
Biochem ical an a lysis of v iscera l protein sta tu s in clu d ed  
measurements of serum albumin, pre-albumin, transferrin and retinol 
binding protein (RBP). Serum albumin and transferrin were measured by 
kinetic immunoturbidmetry using a Cobas Bio centrifugal analyser  
(Spencer et al., 1979; Spencer and Price, 1980). Levels of retinol binding 
protein and thyroxine-binding pre-albumin were measured by a light 
scattering immunoassay (Spencer, 1984: Scarisbrick and Spencer, 1985).
The values obtained from each patient were compared with established 
values indicative of impaired nutritional status (Grant et al., 1981).
The sensitivity and specificity of the NSP to identify malnourished 
or at risk patients was then validated by analysing the relationship 
between the number of risk factors identified by the NSP and the number 
of low anthropometric and biochemical measurements.
3.2.2 Results
a) Nutritional assessment of patients considered 'at risk1 by the
NSP
Eighteen of the 28 patients studied were found to have one or more 
nutritional risk factors on the NSP. Sixteen of these patients were also 
found to have low values in their anthropometric and biochemical 
assessment (Table 3.3). Ten patients had anthropometric measurements 
below the 5th percentile, including nine patients with a low arm fat area 
measurement, one patient with a low arm muscle area and two patients 
with low values for both measurements. Six patients had at least one low 
anthropometric measurement together with a serum albumin level < 35  g/1 
and two patients had a combination of low values for anthropometric 
measurements, albumin and the short half-life proteins. Fifteen of the 18 
patients had a grip strength value of <85% standard value, 14 of these 
patients also had other low objective measurements.
b) Nutritional assessment of patients considered to be well
nourished by the NSP
Of the 10 patients who did not score on the NSP, 7 patients had one 
or more low anthropometric and/or biochemical measurement. The total
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number of low objective values for individuals within this group was, 
however, less extensive than in the group who were identified as 'at risk' by 
the NSP (Table 3.4). Only 2 patients had low anthropom etric 
measurements, one patient of whom also had a low serum albumin level.
Only one patient had low values for both albumin and the short half-life 
proteins. Although 7/10 patients had a low grip strength measurement, 
only 3 of these patients had other accompanying low objective  
measurements.
Table 3.5 summarises the relationship between the number of risk 
factors identified by the NSP and the total number of low anthropometric 
and biochemical measurements in the patients studied.
Figure 3.2 shows the correlation between the number of risk factors 
identified by the NSP and the total number of low anthropometric and 
biochemical values. A statistically significant correlation was found 
between these two methods for identifying malnourished or nutritionally 
at risk individuals (r=0.49, p <  0.01). These results suggest that a patient 
with one risk score on the NSP may be at the same nutritional risk as those
•4-U j a W V x G ^ c A vwith greater scores. ^ i
^  c.cx.x'xfrr x f r v c ■x~ ^> ^  '
c) Sensitivity and Specificity
Table 3.6 summarises the sensitivity and specificity of the NSP  
when a range of 1-5 low objective values are taken as indicators of 
malnutrition. The NSP showed the greatest sensitivity and specificity 
when 2 abnormal objective measurements were taken as an indication of 
malnutrition or nutritional risk. Using this as the validation standard,
20/28 patients were correctly identified, including 13 patients who were at 
nutritional risk (NSP score =  1) and 7 patients who were well nourished
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Table 3.5
SUMMARY OF THE NUMBER OF RISK FACTORS 
IDENTIFIED BY THE NSP, TOGETHER WITH THE NUMBER  
OF LOW ANTHROPOMETIC AND BIOCHEMICAL VALUES IN
EACH PATIENT
NO. OF AT RISK SCORES FROM 
THE N.S.P.
NO. OF LOW ANTHROPOMETRIC 
AND BIOCHEMICAL VALUES
4 5
4 4
3 5
3 2
3 2
2 3
2 1
2 0
1 3
1 3
3
1 2
1 2
1 2
1 2
1 1
1 1
1 0
0 5
0 3
0 2
0 1
0 1
0 1
0 1
0 0
0 0
0 0
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Figure 3.2
CORRELATION BETWEEN THE NUMBER OF RISK 
FACTORS IDENTIFIED BY THE NSP AND THE 
TOTAL NUMBER OF LOW OBJECTIVE 
MEASUREMENTS
No. Low Anthropometic 
and Biochemical Values
5
4
3
2
1
r =  0.49
0
30 1 2 4
NSP No. of Risk Factors Identified 
c )O J 2 L r  . s K a i a m v .  s,\fx^c_ <pe>vr\V.
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(NSP score = 0). Where more than 2 low objective measurements were 
taken as the validation standard, the sensitivity of the NSP was reduced, 
and a greater number of patients who were well nourished were being 
identified as 'at risk1.
Where only one low objective measurement was taken as the 
reference for malnutrition or nutritional risk, the specificity of the NSP 
was reduced and a number of patients who were nutritionally 'at risk' were 
being missed.
3.3 DISCUSSION
Current techniques used for the nutritional assessment of patients 
are costly, time consuming, and often require interpretation by skilled  
personnel. The aim of the present study was therefore to develop a 
Nutritional Screening Programme which was cost effective, required a 
minimum amount of time, could be incorporated into the current patient 
admission procedure used by nurses and was as effective in the  
identification of malnourished or 'at risk' individuals as current methods. 
The validation of the NSP against anthropometric and biochemical 
measurements showed that the NSP was able to identify a similar group of 
patients with nutritional depletion as those identified by anthropometric 
and biochemical measurements. Of the 18 patients identified  as 
nutritionally at risk by the NSP, 16 had one or more low objective 
measurements. The poor correlation between the number of risk factors 
and low objective measurements (r=0.49, p<0.01) suggests that patients 
with one risk score are at the same nutritional risk as those with multiple 
scores.
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The sensitivity and specificity of the NSP gives an indication of the 
ability of the screening programme to correctly identify patients who are 
both malnourished and well nourished. Whilst highly sensitive screening 
programmes will identify the majority of patients with a particular disease 
or condition, programmes with a low specificity are not efficient in  
identifying patients without the condition. Screening programmes of this 
nature are not cost effective as they instigate further tests on a high  
percentage of'disease free' individuals.
Ideally, the sensitivity and specificity of the NSP should have been 
validated against a well established and conclusive method of nutritional 
assessment. Defined percentiles or standards indicative of malnutrition 
should be clearly associated with physiological disfunction (Bistrian, 
1980). During illness, however, there are many non-nutritional factors 
which affect body function such that nutritionally related changes are 
difficult to identify. Reference standards and the number of measurements 
required to identify malnutrition have therefore not been clearly defined. 
For the purpose of the study, values below the 5th percentile for arm 
muscle area and arm fat area were used to indicate moderate malnutrition. 
Values below the 5th percentile for arm muscle circumference have been 
related to impaired physical fitness (Frisancho, 1981) and impaired cardiac 
response (Keys et al., 1950; Spurr et al., 1979). Whilst it is less clear at 
what level triceps skinfold thickness measurements indicate dysfunction, 
Frisancho (1974) argued that as the quantity of subcutaneous fat reflects 
the size of the endogenous energy reserves, it was appropriate to also use 
the 5th percentile as a reference for undernutrition. Measurements of arm 
fat and muscle area have subsequently been recommended as more 
accurate methods of assessment of fat and muscle mass (Frisancho, 1981) 
with values below the 5th percentile being indicative of depleted reserves.
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The reference standards used to assess visceral protein status in the 
study were those suggested by Grantet al., (1981). In the interpretation of 
their values the influence of non-nutritional factors including stress 
(Kinney, 1976), sepsis (Meakins, 1976) and cancer (Wesdorp, 1986) should 
be considered.
The differing opinions expressed by several authors regarding the number 
and types of low objective measurements which indicate nutritional risk, 
have already been discussed. In this study, we found that patients 
demonstrated a very variable range of low values for both anthropometric 
and biochemical measurements. In some patients these measurements 
gave a rather confused picture of their nutritional status such that it was 
difficult to diagnose a state of malnutrition. This was demonstrated in 11 
patients who had values for arm fat area below the 5th percentile, but 
where only 2 of these patients had accompanying low values for arm 
muscle area. As a clinical diagnosis of marasmus is based on a loss of both 
body fat and lean body mass, one could argue that either a true state of 
marasmus had not developed, or that the measurements of arm muscle 
circumference were not sensitive enough to show sm all degrees of 
depletion. Low plasma albumin levels (<35 g/l)were also found in 11 
patients, however, only three of these patients also demonstrated low 
levels of the short half-life proteins. As albumin has a much longer half- 
life than the other visceral proteins which were measured, one would have 
expected that if the depletion of albumin had a nutritional origin, the 
concentrations of the other proteins would also have been reduced.
The use of grip strength as a measure of muscle function was first 
used by Klidjian et al. (1980) to predict post-operative complications in 
patients. Whilst improvements in grip strength have been shown in 
patients receiving nutritional support (Katakity and Dickerson, 1983)
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,non-nutritional factors including temperature, age and disease have been 
found to influence the measurement (Newham, 1986). In our study 22/28 
patients obtained values which were lower than 85% of the reference 
standards published (Klidjian et al., 1980). When compared to other 
objective measurements this high incidence of poor grip strength  
performance throws doubt on the sensitivity of this measurement as a true 
indicator of muscle dysfunction from a nutritional origin.
Interpretation of the sensitivity and specificity of the NSP was 
dependent upon the number of low objective measurements considered to 
reflect degrees of malnutrition. As there are currently no clear guidelines 
regarding the type and number of low objective measurements which most 
accurately reflect nutritional depletion, the sensitivity and specificity of 
the NSP was evaluated using a range of 1-5 low objective values as the 
validation criteria. Whilst the NSP was found to be most sensitive when 
one low objective value indicated malnutrition, the programme had a low 
specificity indicating that well nourished individuals were not being 
correctly identified. The NSP had the greatest combination of sensitivity 
and specificity when 2 objective measurements were used as the validation 
standard. Twenty of the 28 patients were correctly identified, including 13 
nutritionally at risk patients and 7 well nourished patients. When more 
than 2 objective measurements were required to identify nutritional 
depletion, the NSP became less sensitive and also less cost effective. Many 
more well nourished individuals were being falsely identified and 
consequently recommended for further investigations.
3.4 CONCLUSION
The NSP described in our study identified a similar groups of 'at 
risk' or malnourished patients as those identified by anthropometric and
biochemical assessment. . ' > -
Patients with one
nutritional risk score on the NSP were found to have the same degree of 
nutritional risk as those patients with greater scores. This simple method 
of assessment therefore gives very clear guidelines for selecting those 
patients who should be considered for further nutritional surveillance.
Compared to current methods of nutritional assessment, the NSP 
was cost effective and could provide immediate information on the presence 
of nutritional risk factors in patients as they were admitted to hospital. By 
incorporating the NSP into the patient admission procedure used by 
nurses, it not only provides a routine method for identifying nutritionally 
at risk patients, but increases nurses’ awareness to the impact of disease, 
medical treatment and surgery on nutritional status.
If nurses are to become more involved in the development and 
implementation of nutritional care programmes for patients who have 
been identified 'nutritional risk', they require a means of assessing the 
adequacy of the patient's diet during their hospital stay. The following two 
chapters describe the development and validation of a nutritional 
questionnaire and ready-reckoner for use by nurses.
CHAPTER FOUR
THE DEVELOPMENT OF A TOOL TO ASSESS THE 
NUTRITIONAL INTAKE OF HOSPITAL PATIENTS
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4.1 INTRODUCTION
Once nutritionally at risk individuals have been identified, there is 
a need for further nutritional surveillance. As the maintenance of 
nutritional status relies on a balance between nutritional intake and 
requirements, it is important to assess the adequacy of the patient's 
nutritional intake and to initiate appropriate nutritional support.
Measuring voluntary food intake has been described as one of the 
most difficult tasks that a nutritionist can undertake (Acheson et al., 
1980). Although there is a constant need for clinicians, dietitians and 
epidemiologists to measure food intake, there are currently no generally 
accepted practical methods for measuring the dietary intake of free living 
individuals (Marr, 1971).
Over the last two decades, nutritionists have sought to measure the 
quantities of food that people eat. Dietary surveys were devised to discover 
the 'normal' or average intake for various groups of people to better 
understand the relationship between diet and health (National Food 
Survey 1950, 1960). Most of the initial work on dietary methodology 
concentrated on the collection of data from groups of people, w hilst 
neglecting techniques to assess the adequacy of individual diets.
The first 'individual' method was published by Widdowson in 1936, 
however, since then a variety of methods have been used to collect data on 
single individuals (Bransby and Fothergill, 1954; Chappell, 1955, Paul et 
al., 1963). These methods assess both the current intake and long term 
eating habits.
In the hospital situation, the following factors must be considered for 
the successful use of any established method of dietary assessment:
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a) Manpower.
b) Cost.
c) The ability of the patients to participate.
d) Accuracy.
The suitability of current methods for dietary assessment will be 
reviewed with these factors in mind.
4.2 METHODS AVAILABLE FOR THE COLLECTION OF 
DIETARY DATA ON INDIVIDUALS
There are three main categories of techniques used to assess 
nutritional intake, i) recording present intake, ii) recording past intake, iii) 
short cut methods of dietary assessment.
4.2.1 Recording Present Intake
There are two kinds of weighing methods, precise weighing and the 
weighed inventory method.
a) The precise weighing method, requires all ingredients used in 
the preparation of the dish to be weighed, plus all inedible wastage. The 
cooked weight of the individual's portion and table waste are also recorded. 
The nutritional composition of the diet is subsequently determined by 
chemical analysis from aliquot samples, or by calculation using tables of 
food composition (Passmore et al., 1952; Flores and Garcia, 1960).
b) The weighed inventory method requires the food to be 
weighed only immediately prior to eating, and any plate waste is weighed 
at the end of the meal. The nutritional composition of the diet is then
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usually calculated using food composition tables (Widdowson, 1936; Marr, 
1965).
To increase the level of co-operation from the subjects and to cut 
costs by minimising the degree of supervision required, a third method was 
developed.
c) Recording intake in household measures. The food eaten by 
individuals is recorded in terms of household measures. These measures 
are then converted into weights, which are subsequently used to calculate 
the nutrient and calorie intake from tables of food composition (Marr, 
1971).
One problem with this method in Great Britain is that spoons in 
common use vary considerably in size and capacity, and standard spoons 
are not recognised pieces of kitchen equipment (Hollingsworth, 1961). In 
addition, estimations of portion sizes have been reported to be the largest 
source of error in diet record keeping (Young et al., 1952).
These three methods, which may be used to assess current 
nutritional intake in individuals, are totally impractical for widespread 
use within the hospital environment. Whilst people living in their own 
homes may be physically and mentally fit to take part in these rather time 
consuming techniques, those patients in hospital who require nutritional 
assessment usually represent the more elderly, the critically ill or those 
with chronic debilitating diseases. The limitations of these techniques 
were identified by both Bransby and Osbourne (1953), and Exton-Smith 
and Stanton (1965). They found that those people who failed to participate 
in their dietary surveys, were those who were either confused or had some 
form of physical disability.
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Weighing and recording food, either by the use of scales or spoons, 
would be difficult for many hospital patients and therefore a great deal of 
supervision would be required from either the nursing or dietetic staff. As 
there are only approximately 2,000 dietitians registered in the UK  
(Hollingsworth, 1986), and nursing staff are usually involved in other 
nursing tasks during meal times, the required level of supervision would 
not be practical. The requirement for accurate weighing scales for either 
the precise weighing or weighed inventory method, plus the time required 
from a professional person, would make the cost per patient assessment 
impractical.
4.2.2 Recording Past Intake
The most accurate and researched method for estim ating past 
dietary intake was introduced by Burke (1947). This method of assessment 
has three separate parts:
a) Assessment of the overall pattern of eating, together within a 24 
hour recall of foods actually eaten.
b) A cross-check of food likes and dislikes plus purchasing patterns 
(if applicable).
c) A three day record of food intake.
Each dietary history takes approximately one hour by a trained 
nutritionist. The accuracy of this method depends on the subject's 
awareness of his/her usual eating habits (Burke, 1947) and on the skill of 
the interviewer (Hartog et al., 1963). Beal (1967) found that in some cases 
the first dietary history had to be discarded. Once the subject was more 
aware of the information required, reporting became more accurate.
Because of the complexity of this method of dietary assessment, the 
interviewer would have to be trained in dietary assessment techniques. In 
addition, the method relies heavily on the ability of the individual to
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remember both their current and past eating habits. Once again, it must 
be emphasised that patients in hospital requiring further nutritional 
surveillance represent the more critically ill or those with diseases of a 
chronic nature. Their inability to concentrate or remember facts would 
lead to an inaccurate assessment. Current dietary assessment techniques, 
therefore, require skilled personnel, time and money. It has been 
suggested that a trained dietitian is only able to assess the intake of two or 
three people a day if the precise weighing method is used (E.E.C. 
Workshop, 1982). Apart from the cost, established methods of dietary 
assessment require a high degree of co-operation from the study subjects. 
In most cases, respondents are people who are totally untrained in  
nutrition, and their replies will therefore reflect their ability to recall, to 
estimate and to quantify portion sizes (Young et al., 1952; Campbell and 
Dodds, 1967).
In view of the time required to conduct a dietary assessment based 
on the standard methods described, various short-cut methods were 
developed using an established method to check their validity.
4.2.3 Short Cut Methods for Dietary Assessment
Heady (1961) and Marr et al. (1961) designed a method of data 
collection which aimed at classifying groups of individuals whose 
consumption of calories, nutrients and foods were 'high' or 'low' in relation 
to the population studied. Stefanik and Trulson (1962) also used a short­
cut recall method to obtain qualitative and quantitative dietary data from 
individuals. Each method assessed the frequency with which certain foods 
were consumed during a given period. The frequency of consumption of 
foods was then multiplied by factors indicative of the weight of an average 
portion to give food scores. The validity of such methods was checked by
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conducting a weighed survey in parallel to the short-cut method. Wiehl 
and Reed (1960) outlined a method for developing a short questionnaire for 
qualitative classification of dietary patterns. They suggested it should 
include simple clear questions which could be used by non-technical field 
personnel, or included in self-administered questionnaires.
As the current methods used to assess present and past food intake 
are not practical for use in hospital, there is a need for a new method of 
dietary assessment which is cost effective, can be used by nutritionally 
unskilled personnel, and may be used on a number of hospital patients at 
any one time. The following two chapters describe the development of a 
new method of dietary assessment based on a short-cut method, to assess 
the dietary intake of patients and hence the adequacy of their voluntary 
food intake whilst in hospital.
The study was divided into two sections:
a) A pilot study.
b) The development and validation of a simple tool to assess dietary 
intake.
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4.3 A PILOT STUDY
4.3.1 Method
a) Designing the Questionnaire and Nutritional Ready-
Reckoner
A nutritional questionnaire was designed which listed food items 
frequently consumed by hospital patients, including foods which were 
served on the hospital menu and also foods and snacks which were 
frequently brought into the hospital by relatives. The questionnaire was 
designed so that single food items, or composite dishes with a similar 
nutritional value were listed together as a food group. Seventy food groups 
were used in the questionnaire including whole foods, composite dishes, 
snacks and beverages. This concept of grouping nutritionally comparable 
foods into food groups has been previously described (Campbell et al., 1982; 
Stockley et al., 1985). Alongside each food group, a series of boxes enabled 
the nurse or the patient to document the frequency with which each food in 
the group was eaten daily. The questionnaire was designed as a four page 
document which could be kept at the bottom of the patient's bed so that it 
could be referred to at regular intervals. A copy of the questionnaire is 
given in Figure 4.1.
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Figure 4.1
DIETARY QUESTIONNAIRE USED TO RECORD THE 
PORTIONS OF FOOD EATEN BY HOSPITAL PATIENTS
NAME: ________________________________
CEREALS. BREAD. BISCUITS. CAKES
DATE:
Rice Boiled - Main Course
Pasta Boiled - Main Course
Bread - Med slice - Wholemeal/White
Biscuits:- Semi-sweet
Crackers
Chocolate
Cakes:- 1 slice Victoria Sandwich
Fairy cake
Doughnut
Fruit cake
Average Bowl Breakfast Cereal
Average Bowl Readybrek
SPREADS
DATE:
Butter/Pat
Jam, Honey, Marmalade/Pot
BEVERAGES
DATE:
Cup of tea - milk, no sugar
Cup of coffee - all milk, no sugar
Cup of chocolate/Horlieks/Ovaltine
Glass of diluted orange squash
Glass of natural orange juice
Glass of fizzy drink
^ pint Beer
20 ml/1 tot spirit
Sugar/teaspoon
Continued
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Figure 4.1 (Continued)
VEGETABLES AND FRUIT
DATE:
Leafy and root veg - boiled
Peas, Sweetcorn
1 egg size potato/one tablespoon mash
1 egg size potato, roast/croquette
Chips average portion
Baked beans - 2 tablespoons
Apple/Orange/Pear/Peach/Banana/ 
2 Tangerines
Handful of grapes
Tomato
PUDDINGS
DATE:
Milk pudding, small bowl
Sponge pudding, average portion
Stewed/Tinned fruit and sugar
Fruit slice/1 slice
Custard average helping
Ice cream/Mousse/Jelly
Evaporated milk/3 tablespoons
White sauce
Trifle
Continued
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Figure 4.1 (Continued)
MEAT. FISH. EGGS. MILK AND CHEESE
DATE:
2 rashers bacon, fried
Cold/Roast meat, poultry, 2 slices
Stewed/Curried meat - average portion
Meat pie - average portion
Sausage, grilled large/Beefburger
Battered Sausage/Beefburger
Liver, stewed and gravy
Pork pie/Gala pie/veal and ham pie
Grilled fish, one fillet
Fried, battered fish
Fish fingers, 3 fried
Egg boiled/poached
Egg scrambled/omelette, 2 eggs
Egg fried
Yoghurt, natural one carton
Yoghurt, fruit one carton
Cheese, cheddar - matchbox size
Cheese, cottage - one carton
Cheese, Dairylee - one triangle
EXTRAS AND SNACKS
DATE:
Bowl of soup - any variety
Small packet peanuts
Small packet crisps
Cheese/ham roll or sandwich
Cheese and biscuit
Small sausage roll
Chocolate - 2 squares
Boiled sweets
Chocolate full coated biscuit e.g. Kit-Kat/ 
Penguin
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Calculation of the nutrients consumed by individual patients, was 
carried out by using a simple ready-reckoner. The energy and protein 
values of all the various food groups were listed so that a rapid calculation 
could be made. The energy and protein values for the individual food 
groups were calculated from standard tables of food composition (Paul and 
Southgate, 1978) using values for 'standard' portion sizes as recommended 
by a dietitian. The nutritional value of composite dishes was calculated by 
using recipes within the food tables which most accurately reflected the 
ingredients within the individual dishes. A copy of the ready-reckoner is 
shown in Figure 4.2.
b) The use of the Questionnaire and Nutritional Ready-
Reckoner
Prior to the study commencing, a teaching session was conducted to 
familiarise the nurses with the use and format of both the questionnaire 
and ready-reckoner, and to explain the study protocol. Over a four week 
period, any patient admitted to four medical wards at Oldchurch Hospital, 
whose expected length of stay was greater than seven days, was included in 
the study. The exclusion criteria included all patients receiving any form of 
artificial nutritional support including both enteral and parenteral 
nutrition.
For a period of seven consecutive days, the food intake of patients 
was monitored using the questionnaire. Following each meal time, the 
nursing staff estimated the amount of food eaten in terms of a fraction of 
the portion of food served eg f . The frequency and fraction of the
portion was recorded on the questionnaire alongside the appropriate food 
group and day of the week. Recordings of in-between snacks or beverages 
were also made at regular intervals. Any food consumed by the patient
-120-
Figure 4.2
ENERGY AND PROTEIN VALUES OF THE 70 FOOD GROUPS 
INCLUDED IN THE DIETARY QUESTIONNAIRE
CEREALS. BREAD. BISCUITS. CAKES
Energy (kcal) Protein (g)
Rice Boiled - Main Course 220 4.0
Pasta Boiled - Main Course 230 8.5
Bread - Med slice - Wholemeal/White 90 3.5
Biscuits:- Semi-sweet 35 0.5
Crackers 35 0.5
Chocolate 100 1.5
Cakes:- 1 slice Victoria Sandwich 180 2.0
Fairy cake 180 2.0
Doughnut 240 4.0
Fruit cake 200 2.0
Average Bowl Breakfast Cereal 70 1.5
Average Bowl Readybrek 170 9.0
SPREADS
Energy (kcal) Protein (g)
Butter/Pat 60 0.0
Jam, Honey, Marmalade/Pot 40 0.0
BEVERAGES
Energy (kcal) Protein (g)
Cup of tea - milk, no sugar 14 1.0
Cup of coffee - all milk, no sugar 90 7.0
Cup of chocolate/Horlicks/Ovaltine 170 8.5
Glass of diluted orange squash 40 0.0
Glass of natural orange juice 65 0.0
Glass of fizzy drink 80 0.0
^ pint Beer 75 0.5
20 ml/1 tot spirit 45 0.0
Sugar/teaspoon 20 0.0
Continued
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Figure 4.2 (Continued)
VEGETABLES AND FRUIT
Energy (kcal) Protein (g)
Leafy and root veg - boiled 10 1.0
Peas, Sweetcorn 75 1.5
1 egg size potato.one tablespoon mash 45 0.5
1 egg size potato, roast/croquette 75 1.5
Chips average portion 200 4.0
Baked beans - 2 tablespoons 70 5.0
Apple/Orange/Pear/Peach/Banana/ 
2 Tangerines
50 0.0
Handful of grapes 50 0.0
Tomato 10 0.0
PUDDINGS
DATE: Energy (kcal) Protein (g)
Milk pudding, small bowl 120 4.0
Sponge pudding, average portion 300 5.0
Stewed/Tinned fruit and sugar 80 0.5
Fruit slice/1 slice 150 2.0
Custard average helping 75 3.0
Ice cream/Mousse/Jelly 65 1.0
Evaporated milk/3 tablespoons 30 1.5
White sauce 150 4.0
Trifle 100 2.0
Continued
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Figure 4.2 (Continued)
MEAT. FISH. EGGS. MILK AND CHEESE
Energy (kcal) Protein (g)
2 rashers bacon, fried 140 7.0
Cold/Roast meat, poultry, 2 slices 120 15.0
Stewed/Curried meat - average portion 150 12.0
Meat pie - average portion 320 9.0
Sausage, grilled large/Beefburger 125 5.0
Battered Sausage/Beefburger 200 5.0
Liver, stewed and gravy 180 24.0
Pork pie/Gala pie/veal and ham pie 450 12.0
Grilled fish, one fillet 80 18.0
Fried, battered fish 200 20.0
Fish fingers, 3 fried 150 8.0
Egg boiled/poached 75 6.0
Egg scrambled/omelette, 2 eggs 240 12.0
Egg fried 120 7.0
Yoghurt, natural one carton 75 7.0
Yoghurt, fruit one carton 150 7.0
Cheese, cheddar - matchbox size 160 10.0
Cheese, cottage - one carton no 16.0
Cheese, Dairylee - one triangle 30 2.0
EXTRAS AND SNACKS
Energy (kcal) Protein (g)
Bowl of soup - any variety 100 3.0
Small packet peanuts 140 6.0
Small packet crisps 135 1.5
Cheese/ham roll or sandwich 240 9.0
Cheese and biscuit 200 7.0
Small sausage roll 140 3.0
Chocolate - 2 squares 75 1.0
Boiled sweets 25 0.0
Chocolate full coated biscuit e.g. Kit-Kat/ 
Penguin 130 1.5
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which was not seen by the nurse, was recalled by the patient at the end of 
each nurse’s span of duty. At a set time each day, the nurse in charge of the 
ward calculated the total number of portions of each food group eaten by 
individual patients. The energy and protein intake for that day was then 
calculated using the ready-reckoner.
At the end of the study, the practical use of the questionnaire was 
assessed by discussing any difficulties encountered in its use with the 
nursing staff.
The validity of the ready-reckoner was also assessed by comparing 
the weights of a random sample of food served by the hospital kitchen to 
the dietitians 'standard' weights. Five portions of food, within each food 
group, were randomly taken from the kitchen and weighed. Any 
differences between the hospital served portions and the dietitian's values 
were subsequently calculated.
4.3.2 RESULTS
a) Nurses' Assessment of the Practical Use of the Questionnaire
The results of the feedback from 25 nurses on the practical use of the 
questionnaire are summarised in Table 4.1.
A major weakness in the questionnaire was that a number of foods 
served on the hospital menu, were not clearly described or on occasions not 
listed within the food groups. As a result, foods eaten by the patient were 
often not documented. Many of the foods which were regularly served 
together, for example bread and butter, cereal with milk, were listed under 
separate subgroups. Nurses reported that they were either not aware of
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Table 4.1
NURSES ASSESSMENT OF THE PRACTICAL USE OF THE
QUESTIONNAIRE
Questions
No. of Nurses 
Responded 
Positively
No. of Nurses 
Responded 
Negatively
1. All foods served to patients were easily 
identified on the questionnaire.
0 25
2. The sub-groups of foods e.g. cereals, 
spreads, puddings were useful in 
locating foods on the questionnaire.
10 15
3. The sizes of the boxes were adequate to 
record portions of food eaten.
23 2
4. The size of the questionnaire was in line 
with current observation forms used at 
the patient's bedside.
25 0
5. Snacks and beverages outside of the 
hospital menu were included.
0 25
6. The concept was readily understood and 
could easily be incorporated into the 
nurse's ward routine.
25 0
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the need to document each item separately, or that they were unable to find 
the accompanying food item on the questionnaire.
Only two of the nurses commented on the inadequate space to record 
food portions eaten. All of the nurses questioned felt that the size of the 
questionnaire was in line with the current patient observation charts, and 
could easily be clipped to the existing patient charts at the bedside. Whilst 
the nurses recognised the need for changes to the food groups on the 
questionnaire, the general concept of recording food in terms of portions or 
a fraction of a portion was well accepted.
b) Validation of the Readv-Reckoner
Table 4.2 lists the mean weights of the food portions served in 
hospital against the dietitians1 estimate of 'standard' food portions. 
Although there was little difference between the weights of some food 
items, an estimation of nutrient intake from nutritionally dense foods 
would have lead to significant inaccuracies.
4.4 DISCUSSION
One of the most important points which should be considered prior to 
developing any new method of dietary assessment is that the objective of 
the dietary assessment should be clearly defined. For the purpose of this 
study, the objective was to develop a dietary questionnaire which was cost 
effective, that could be used by nutritionally unskilled personnel and could 
be used on a number of hospital patients at any one time. W hilst 
considering these objectives, certain features are desireable in any dietary 
survey method (Nelson and Nettleton,1980):
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Table 4.2
THE WEIGHTS OF FOOD SERVED COMPARED TO A 
DIETITIAN'S ESTIMATE AND THOSE NUTRIENTS WHICH 
WOULD CONSEQUENTLY BE INCORRECTLY ESTIMATED
Food Item
Weight of Food Portion (g) Nutrients
Incorrectly
EstimatedFood Served
Dietitian's
Estimate
Meat Dishes
Bacon 36 35 -
Cold/Roast Meat 122 55 Niacin, Protein
Stewed Meat ( 142 125 Protein, Niacin
Meat Pie 137 110 -
Sausages 125 40 Fat, Protein, 
Niacin
Liver 55 105 B1 2 , Retinol, Iron
Sweets
Milk Pudding 200 92 Protein, Calcium, 
Carbohyrate
Sponge Pudding 88 90 -
Stewed/tinned fruit 120 120 -
Custard 130 65 Protein, Calcium
Ice cream 34 40 -
Vegetables
Rice 82 180 Carbohydrate,
Thiamin
Pasta 90 200 Carbohydrate
Leafy and root vegetables 41 40 -
Peas/sweetcorn 73 70 -
Chips 60 79 -
Baked beans 65 110 Fibre, Protein
Fish
Grilled 95 85 -
Fried 140 100 -
Fish fingers 70 65 -
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i) Ease of recording.
ii) subject motivation.
iii) High co-operation rate,
iv) Accuracy of individual measurements.
The aim of the pilot study was therefore to test the features of the 
dietary assessment method.
By designing a questionnaire which was to be completed by the 
nursing staff, the need for a high degree of co-operation from the patient 
was removed. The collection of dietary information was therefore directed 
away from the study subject and redirected towards the nurse. Whilst the 
patient was occasionally asked to recall food eaten, this usually involved a 
recall of snacks only. The maximum time period over which he/she had to 
recall food eaten was 8 hours.
By redirecting the responsibility for monitoring dietary intake, the 
high co-operation rate which is required for any successful dietary survey 
relied on the motivation of the nursing staff. As nursing time is currently 
under great pressure, there was a need to carefully introduce and position 
this new aspect of nursing care. The initial teaching session carried out on 
each of the four study wards was therefore directed towards educating 
nurses to the problem of malnutrition in hospital patients, its consequences 
in terms of patient convalescence and additional nursing care, and the need 
to monitor nutritional intake on nutritionally at risk individuals. Regular 
visits were made to each ward during the study to reinforce this message 
and the importance of the study.
Another recognised feature of a successful dietary assessm ent 
technique is the ease of recording (Nelson and Nettleton 1980). Following 
the pilot study, the nurses reported that a number of foods served on the
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hospital menu, were not clearly described on the questionnaire and some 
food items were not listed. Uncertainties about recording some foods into 
food groups ultimately resulted in an inaccurate record. The questionnaire 
also listed foods which were usually served together as separate foods, for 
example cereal and milk, bread and butter, bread. This format was 
reported to be too complex. Single food items were often not recorded and 
this obviously contributed to the inaccuracy of the daily intake calculation.
The final feature of the dietary assessment programme, which was 
evaluated, was the overall accuracy of the technique. In calculating the 
energy and protein values for the ready-reckoner, it was assumed that the 
dietitian's assessment of a 'standard' portion was not significantly different 
from those actually served to the patient in hospital. These values for 
standard weights are often published in dietetic books (Grant and Todd, 
1982) and give guidelines to the standard portions of food eaten by free 
living individuals. On a random sample of food served at Oldchurch 
Hospital, some 'standard' weights were found to be significantly different 
from the actual weights served. Calculations of nutrient intake from foods 
with a high nutritional density would result in inaccuracies in the 
estimation.
4.5 CONCLUSION
The results of the pilot study showed that in the format tested, the 
questionnaire was not easy to complete. The nutrient values of some foods 
on the ready-reckoner were also inaccurate, as food portions served to 
patients in hospital were significantly different from the 'standard' values 
on which the calculations were based.
On the basis of these observations it was decided to make the 
following changes to the questionnaire:
1. All foods offered on the hospital menu should be clearly described 
and should be readily identified within the food groups on the 
questionnaire.
2. Foods which are normally served together, should be listed on the 
questionnaire as a single unit.
3. An estimation should be made of the 'average' size of all food 
items served on the hospital menu.
CHAPTER FIVE
THE DEVELOPMENT, VALIDATION AND PRACTICAL 
USE OF A DIETARY QUESTIONNAIRE TO ASSESS 
THE NUTRITIONAL INTAKE OF HOSPITAL PATIENTS
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5.1 INTRODUCTION
The results of the pilot study suggested changes to the format of the 
questionnaire, in order to simplify its use and increase the accuracy of 
recording food intake. In addition, the 'standard' weights of some portions 
used by a dietitian were found to be significantly different for some foods 
compared to the actual weight served. W hilst significant w eight 
differences for some types of food may not produce a significant difference 
in nutritional value, small differences in the weights of nutritionally dense 
foods w ill produce large errors. Hankin and H uenem ann (1967) 
recommended that one of the first steps which should be taken in the 
development of any dietary questionnaire based on a short-cut dietary 
technique, is to establish the average sized serving of food portions for the 
group. Only by establishing this information can the daily intake of 
individuals be calculated from the frequency of reported items on the food 
record.
Development of any new method of dietary assessment involves a 
loss of accuracy as it is modified in order to make the process of evaluation 
more acceptable to a wider population. (Report of the E.E.C. Workshop, 
1982). Whilst many modified techniques based on weighed intakes or 
dietary recall are used in practice, a major disadvantage to their use lies in 
the inability to make precise or even approximate statements concerning 
their validity and reliability. The report of the E.E.C. Workshop on 
'Methods of Evaluating Nutritional Status' (1982), has subsequently 
recommended that any new method of dietary assessment should be 
validated against an established method.
An important consideration in the practical use of any dietary 
assessment technique is the time span over which dietary intake should be
recorded. Recommendations on the longevity of an assessment record 
should, however, consider the accuracy required in documentation of food 
intake and the ultimate objective of the study. In epidemiological studies 
of free living individuals, the objective is to obtain information on the 
'usual' eating habits of individuals, so that they can be classified into 
groups according to their nutritional intake. The time required to record 
'usual' intake is, however, dependent upon the day to day and week to week 
variation in dietary intake. Whilst Widdowson (1962) recommended a 
seven day assessment period, Yudkin (1951) found that the week to week 
variation in the diets of some individuals necessitated a longer period of 
assessment.
The objective of dietary assessment in patients is not to establish 
information on long term eating habits, but to assess the patient's ability to 
meet his/her nutritional requirements, and to reassess food intake during 
the course of his/her illness so that appropriate nutritional support may be 
given. Whilst food intake may vary from day to day and week to week 
according to the type of food served on the menu, intake may also be 
affected by the symptoms of the illness or side effects of treatment. The 
absence of weekly routine procedures and increased contact with friends 
and relatives over the weekend may therefore have a great impact on daily 
food intake. Recommendations on the collection of dietary information in 
these individuals should therefore consider both the number of days 
required to obtain an accurate assessment of food intake and the days of 
the week over which the assessment should take place.
This chapter describes the development and validation of our dietary 
questionnaire, and then investigates the number of days and days of the
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week over which dietary assessment would most accurately reflect the 
patient's current food intake.
5.2 THE DEVELOPMENT OF THE DIETARY QUESTIONNAIRE
5.2.1 Method
Following the pilot study, changes were made to the questionnaire 
to increase the accuracy of recording food intake. The broad catagories of 
food groups in the questionnaire were replaced by listin g  all food 
items/dishes served at Oldchurch Hospital separately under their main 
food groups. Twelve food groups were used. These were breakfast foods, 
beverages, meat dishes, fish dishes, cheese dishes, pies/pizza, sweets, 
salads, sandwiches, soups and snacks.
Each food item was subsequently listed in alphabetical order so that 
food eaten by the patient could be located easily. Foods which were usually 
served together eg bread and butter, and cereal, milk and sugar, were 
listed as a single unit. This reduced the number of recordings required on 
the questionnaire and therefore nursing time required to identify  
individual food items.
The questionnaire was designed as an A4 sized booklet which could 
be clipped to the existing patient records at the end of the bed. A series of 
seven boxes, one for each day of the week, were positioned alongside each 
food/dish to record each portion or fraction of a portion eaten. A copy of the 
revised questionnaire is given in Appendix I.
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5.3 AN ESTIMATION OF THE WEIGHTS OF FOOD PORTIONS
SERVED AT OLDCHURCH HOSPITAL AND THE 
DEVELOPMENT OF THE NUTRITIONAL READY- 
RECKONER
5.3.1 Method
The mean weights of food portion served to patients, were assessed 
by weighing 10 random samples of all foods served by the catering staff 
over a period of four months.
During the period of the study, the hospital engaged a ganymede 
food service system, with a three week cyclic menu. The foods which were 
served at lunch time and during the evening meal, were pre-plated in the 
main kitchen by the catering staff. Standard serving utensils were used for 
the vegetables, sweet sauces, stews and tinned fruit. Meat/fruit pies, 
quiches, sponges and fruit tarts were made in large rectangular containers 
and subsequently divided into individual portions. Portion sizes of 
fried/poached fish, liver,and roast meat were dependent on either the 
individual sizes of the cuts of fish or meat, or on the thickness with which 
they were carved. The kitchen staff serving the meals, rotated so that they 
served a variety of foods during any one week.
A random sample of food portions served in the main kitchen were 
weighed when the food had been plated. Plated meals were randomly 
intercepted from the conveyor belt. The individual foods were then 
weighed by transferring them to an empty plate on digital scales (Soehnle- 
Waager GMBH & Co. D7157 Murrhardt/Wurtt). Food weights were 
recorded to the nearest two gm. Foods which had multiple ingredients eg 
salads and sandwiches, were separated and the individual ingredients 
weighed. Where composite dishes were served, the weight of the complete
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dish was weighed and then the weights of the individual ingredients 
calculated from the original recipe. These recipes were obtained from the 
hospital catering manager, each recipe gave ingredients for 100 portions. 
An example of the calculation is given in Table 5.1.
Table 5.1
EXAMPLE OF THE CALCULATION OF WEIGHTS OF THE 
INDIVIDUAL INGREDIENTS IN A COMPOSITE DISH
Composite Dish: Beef Curry Mean Wt = 148g
INGREDIENTS
HOSPITAL RECEIPE 
-WEIGHTS OF 
INGREDIENTS FOR ONE 
PORTION (g)
ACTUAL WEIGHT OF 
INGREDIENTS SERVED 
(g)
Flour, white 2.8 (1.6%) 2.3
Beef dripping 2.8 (1.6%) 2.3
Minced beef 45.4 (25.0%) 37.0
Carrots - old 3.4 (1.9%) 2.8
Onions 11.3 (6.3%) 9.3
Cooking apples 5.7 (3.2%) 4.7
Sultanas 2.8 (1.6%) 2.3
Cocoanut 2.8 (1.6%) 2.3
Tomato chutney 11.6 (6.5/%) 9.6
Tomato puree 1.42 (0.8%) 1.1
Curry powder 1.42 (0.8%) 1.1
Water 87.9 (49.0%) 72.5
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Random samples of breakfast foods served at ward level and 
food/sweets/snacks kept at the patients bedside were also weighed.
The development of the ready-reckoner required translation of the 
mean weights of all foods or the individual ingredients of composite dishes 
into nutrients. By using a computer programme based on standard food 
tables (Paul and Southgate, 1978), on a mainframe computer at The 
London Hospital, a value was obtained for the amounts of 18 nutrients in 
portions of each food item. These were energy, protein, calcium, iron, 
retinol, vitamin D, thiamin, riboflavin, biotin, pantothenic acid, folic acid, 
vitamin B12 , vitamin B6, vitamin C, nicotinic acid, fat, fibre and zinc.
5.3.2 Results
A list of the foods which were weighed, and the mean weights of food 
served are given in Appendix H. The calculated nutrient content of each 
food item/dish was then used to form a nutritional ready-reckoner 
(Appendix HI).
Where more than one food item was listed within a food group, the 
nutritional value for the food group was weighted towards those foods 
which appeared most frequently on the menu. This ready-reckoner was 
then used in the validation study.
5.4 VALIDATION OF THE DIETARY QUESTIONNAIRE AND  
NUTRITIONAL READY-RECKONER
5.4.1 Method
The validity of the dietary questionnaire and ready-reckoner was 
assessed by estimating the nutrient intake of 22 hospital patients over a
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period of 7 days and comparing the values to those obtained by the weighed 
inventory method (Marr, 1971).
Patients on both the medical and surgical wards, whose expected 
length of stay in hospital was to be greater than 7 days, were used. Those 
who were receiving either enteral or parenteral nutrition as a means of 
nutritional support, were excluded from the study. The age and sex 
distribution and clinical diagnosis of the patients studied are given in 
Table 5.2.
a) Estimation of nutrient intake using the dietary questionnaire 
and nutritional ready-reckoner
Nursing staff used the dietary questionnaire to document the food 
intake of each patient for seven days. Prior to the study, the staff were 
given instructions on the use of the questionnaire and the importance of 
documenting the patients' food intake. During the study period, the 
nutritional questionnaire was incorporated into the nursing care plan of 
the patients included in the study. This ensured that the dietary  
assessment programme was part of the nurses' work load and would be 
handed over to subsequent nurses at the end of each span of duty. Routine 
teaching sessions were held throughout the study to reinforce the 
importance of the research project and to introduce the questionnaire to 
nurses who were new to the ward.
During each span of duty, the nurse caring for the patients in the 
study was responsible for completing the dietary questionnaire. After each 
meal time, the nurse estimated the patient's intake of food in terms of the 
number or fraction of each food portion eaten and recorded it on the 
questionnaire against the appropriate food and day of the week. A record
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Table 5.2
AGE, SEX DISTRIBUTION AND DIAGNOSIS 
OF PATIENTS STUDIED
DIAGNOSIS AGE
Male Patients
Fracture lumbar vertebrae 26
Gastrojejunostomy 83
Asthma 49
Fractured femur 79
Cirrhosis of the liver 80
Chest infection 72
Fractured femur 90
Carcinoma of bladder and prostate 71
Chronic obstructive airways disease 81
Leg amputation 79
Abdominal ascities 58
Carcinoma of prostate and bone 71
Leukaemia 60
Debribment of wound 26
Hip replacement 79
n = 15
Female Patients
Asthma 22
Cerebrovascular accident 73
Cerebrovascular accident 78
Cerebrovascular accident 68
Fractured femur 79
Social problem 72
Non-Hodgkin's lymphoma 68
n = 7
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of in-between snacks or beverages not observed by the nurse was recalled 
by the patient and recorded accordingly.
At a set time each day, the nurse in charge of the ward collated the 
total number of food portions consumed by each patient and estimated the 
nutrient intake using the ready-reckoner. The calculation took approxi­
mately 20 minutes for each patient.
b) Estimation of nutrient intake by the weighed inventory 
method
The actual amount of food consumed by the patient was also 
assessed by the weighed inventory method. This technique of dietary 
assessment requires a minimum of -J of the patient's food intake to be 
accurately weighed (Marr, 1961).
Food served to the patient from the main kitchen was intercepted 
prior to its arrival on the ward. Each item of food was transferred across to 
an empty plate on digital scales (Soehnle-Waager GMBH and Co. D7157) 
and the weight recorded to the nearest 2 gm. The meal was then reheated 
in a microwave oven and returned to the patient. At the end of the 
mealtime, the plate was collected and the weight of any food residue 
recorded. The actual weight of each food eaten was then calculated.
Patients who took milk or sugar in beverages were given a known 
weight of each in separate containers. At a set time each day, the weight of 
milk or sugar was recorded and the containers refilled. Snacks or foods 
eaten which were not served by the hospital staff, were recalled by the 
patient. A detailed description of the food was taken or a duplicate sample 
of food weighed where possible.
-  H O -
Where composite dishes were consumed, the actual weight of the 
individual ingredients were calculated from the hospital recipe (see Table 
5.1, page 136).
The patient’s total daily nutrient intake was then calculated using a 
computer programme based on the standard food tables (Paul and 
Southgate, 1978).
c) Validation of the dietary questionnaire and ready-reckoner
The validity of the dietary questionnaire and ready-reckoner was 
assessed by comparing the mean nutrient intake obtained by this new  
method of dietary assessment with that obtained by the weighed inventory 
method over a period of 7 days, 5 days and 3 days. The 'weekend effect' on 
dietary intake was also investigated so that practical guidelines could be 
given to the nursing staff regarding the number and days of the week on 
which the questionnaire should be used. This involved a comparison of the 
mean difference between nutrient intake over the 5 week days with the 
mean intake over the weekend in the 22 patients.
5.4.2 Results
a) Validation of the dietary questionnaire and ready-reckoner (7
day period)
Table 5.3 summarises the mean differences (d) between the values 
obtained by the weighed inventory method (W) and the d ietary  
questionnaire and ready-reckoner (Q). The sign ificance of these  
differences (p) and the limits of agreement at the 95% confidence interval 
are also given. There was no statistically significant difference between 
the values obtained from the two methods of assessment for 15 nutrients
-141-
Table 5.3
LEVEL OF AGREEMENT BETWEEN THE WEIGHED INTAKE 
(W) AND DIETARY QUESTIONNAIRE (Q) FOR A SEVEN DAY  
MEAN INTAKE IN 22 PATIENTS
Nutrient
Mean 
Difference (d) 
Between W 
and Q
Level of 
Significance (p) 
of d from zero
Limits of 
agreement at the 
95% confidence 
interval
Energy (kcal) -41.6 <0.1 +  166 249
Protein (g) -3.89 <0.001 + 4.2 -12.0
Vitamin C (mg) -3.8 <0.2 + 28.8 -21.2
Iron (mg) -0.064 >0.8 + 3.7 -3.8
Folic acid (pg) + 2.09 <0.8 + 39.1 -34.9
Fat (g) -2.2 <0.2 +  10.3 -14.7
Calcium (mg) + 42.1 <0.02 + 189.6 105.4
Retinol (mg) -0.82 >0.8 +  661 663
Pantothenic acid (mg) -0.92 <0.001 + 0.36 -2.2
Biotin (|ig) +  1.43 <0.1 +  8.8 -5.9
Vitamin D (p.g) -0.14 <0.5 + 0.9 -1.2
Fibre (g) + 0.17 <0.8 +  3.5 -3.1
Zinc (mg) -1.46 <0.2 +  2.4 -3.3
Vitamin B12  (fig) -0.22 <0.05 + 0.7 -1.2
Vitamin Bg (mg) -0.07 <0.01 + 0.2 -0.3
Nicotinic acid (mg) -1.78 <0.002 +  2.9 -6.4
Riboflavin (mg) -0.1 <0.02 +  0.3 -0.5
Thiamin (mg) -0.11 <0.02 + 0.3 -0.5
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(p^O.Ol). Statistically significant differences were, however, found for 
protein (p < 0.001), pantothenic acid (p< 0.001) and nicotinic acid  
(p< 0.002). The dietary questionnaire overestimated the mean intake of 
the majority of nutrients (14/18).
In clinical practice, dietary assessment usually gives priority to 
those nutrients which are frequently deficient in the diet during ill health. 
Deficiencies in energy, protein, vitamin C and iron have been described in 
a number of 'at risk* group of patients. The need to accurately assess their 
intake, therefore, usually takes priority over all other nutrients. Figures
5.1 - 5.4 show that differences between the two dietary assessment methods 
for these nutrients. The remaining nutrients are given in Appendix HI.
Figure 5.1 shows that the questionnaire accurately assessed the 
energy intake of 14/22 patients to within 100 kcal of the value obtained by 
the weighed inventory method. On only one occasion did the questionnaire 
value differ from the weighed value by over 200 kcal.
The differences in protein intake are shown in Figure 5.2. W hilst a 
statistically significant difference was found between the two methods of 
assessment, the questionnaire assessed the protein intake of 14/22 patients 
to within 5 g of protein above or below values obtained by the weighed 
inventory method.
Figure 5.3 shows that the questionnaire accurately assessed the 
vitamin C content of the diet of 13/22 to within 5mg of the weighed method.
The differences in the values of the two methods of nutritional 
assessment for iron are given in Figure 5.4. Twenty-one of the 22 patients 
had their iron intake assessed to within 3 mg of the value obtained from 
the weighed inventory method.
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b) Validation of the Dietary Questionnaire and Nutritional 
Ready-Reckoner over a 5 day and 3 day period
The mean difference (d) between the weighed inventory method and 
dietary questionnaire over a 5 day and 3 day period were compared with 
the differences over a 7 day period of observation (Table 5.4).
The results show that there was a statistically significant difference 
between the two methods of assessment for protein, fat, pantothenic acid, 
zinc, nicotinic acid and thiamin when the questionnaire was used over a 
period of 5 days. Over the 3 day period, however, only 4 nutrients showed a 
statistically significant difference, these were protein, pantothenic acid, 
zinc and thiamin. These results compare favourably with those obtained 
over the 7 day period. Table 5.5 summarises the number and nutrients 
which were not accurately assessed by the dietary questionnaire over the 3 
study periods.
c) Differences in the nutrient intake of patients during 
weekdays and weekends
The mean difference (d) between the intake of nutrients over the 5 
weekdays was compared to the mean intake over the weekend. Of the 18 
nutrients studies, there was no statistically significant difference in the 
intake of 17/18 nutrients (p>0.01) (Table 5.6). The mean intake of zinc 
was, however, higher during the weekdays than at weekends (p< 0.005). 
As trace amounts of zinc are found in a wide variety of foods, the reason for 
a higher intake during weekdays cannot be due to the consumption of one 
particular food type restricted to the weekday menu.
-148-
Table 5.4
LEVEL OF AGREEMENT BETWEEN THE WEIGHED INTAKE (W) 
AND DIETARY QUESTIONNAIRE (Q) OF 18 NUTRIENTS OVER A 
3 DAY, 5 DAY AND 7 DAY PERIOD IN 22 PATIENTS
Nutrient
7 Days 
d
(W-Q)
Level of 
Significance
5 Days 
d
(W-Q)
Level of 
Significance
3 Days
a
(W-Q)
Level of 
Significance
Energy (kcal) -41.6 <0.1 -36 <0.2 -61.5 <0.02
Protein (g) -3.89 *<0.001 -4.0 *<0.001 -4.7 *<0.001
Vitamin C 
(mg)
-3.8 <0.2 + 4.3 <0.1 +  1.8 <0.5
Iron (mg) -0.064 >0.8 -0.3 <0.1 -0.6 <0.05
Folic acid ((ig) + 2.09 <0.8 -1.7 <0.8 -6.9 <0.5
Fat (g) -2.2 <0.2 -3.9 *<0.005 -2.3 <0.2
Calcium (mg) + 42.1 <0.02 + 44.7 <0.5 + 28.4 <0.5
Retinol (mg) -0.82 >0.8 + 10.3 >0.8 -93.0 <0.8
Pantothenic 
acid (mg)
-0.92 *<0.001 -0.8 *<0.001 -0.8 *<0.001
Biotin (|ig) + 1.43 <0.1 + 1.4 <0.2 + 1.0 <0.5
Vitamin D
(ng)
-0.14 <0.5 -0.2 <0.2 -0.2 <0.5
Fibre (g) + 0.17 <0.8 + 0.3 <0.5 +  0.2 <0.8
Zinc (mg) -1.46 <0.2 -1.4 *<0.001 -1.9 *<0.001
Vitamin B12  
(Pg)
-0.22 <0.05 + 0.4 <0.02 -0.5 <0.05
Vitufn‘*r\B6
(mg)
-0.07 <0.01 -0.1 <0.2 -0.4 <0.1
Nicotinic acid 
(mg)
-1.78 *<0.002 + 2.1 *<0.001 + 1.2 <0.5
Riboflavin
(mg)
-0.1 <0.02 -0.1 <0.02 + 0.2 <0.05
Thiamin (mg) -0.1 <0.02 -0.1 *<0.01 -0.19 *<0.001
* - Statistically significant difference bewteen the weighed intake and 
nutritional questionnaire
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Table 5.5
THE VALIDITY OF THE DIETARY QUESTIONNAIRE 
OVER A 7 DAY, 5 DAY AND 3 DAY PERIOD 
nutrients which showed a poor level o f agreem ent 
with the Weighed Inventory Method
7 DAY INTAKE 5 DAY INTAKE 3 DAY INTAKE
Protein Protein Protein
- Fat -
Pantothenic Acid Pantothenic Acid Pantothenic Acid
- Zinc Zinc
Nicotinic Acid Nicotinic Acid -
Thiamin Thiamin
COII n = 6 n = 4
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Table 5.6
THE MEAN DIFFERENCES BETWEEN THE INTAKE OF 
NUTRIENTS DURING WEEKDAYS COMPARED TO 
WEEKEND DAYS IN 22 PATIENTS
Nutrient
Difference Between 
Weekdays and 
Weekends (d)
Level of Significance (p)
Energy (kcal) + 87.5 <0.5
Protein (g) + 3.3 <0.5
Vitamin C (mg) + 2.7 <0.8
Iron (mg) + 0.8 <0.05
Folic acid (jig) + 12.9 <0.2
Fat (g) + 4.0 <0.5
Calcium (mg) + 659 <0.8
Retinol (mg) + 5490 <0.02
Pantothenic acid (mg) + 5.9 <0.2
Biotin (jig) + 25.7 <0.5
Vitamin D (|ig) + 4.0 <0.5
Fibre (g) + 24.8 <0.05
Zinc (mg) + 48.1 <0.005
Vitamin B i2 (|ig) + 18.2 <0.01
Vitamin Bg (mg) -17.9 <0.5
Nicotinic acid (mg) + 53.2 <0.1
Riboflavin (mg) + 5.4 <0.05
Thiamin (mg) + 1.4 <0.5
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5.5 DISCUSSION
This chapter describes the development and validation of the dietary 
questionnaire used to assess the nutritional intake of diets consumed by 
patients in hospital. The revision to the format of both the questionnaire 
and the nutritional ready-reckoner were based on the results of the pilot 
study. All foods served on the hospital menu were subsequently clearly 
defined and foods which were usually served together, were documented as 
one unit. These changes were implemented to make it easier to record the 
food intake and improve the accuracy of the dietary assessment technique.
The development of any method of dietary assessment, which is 
based on estimations of the portions of food consumed, introduces an error 
of unknown size and is dependent upon the operators ability to accurately 
estimate the size of the food portions eaten (Young et al., 1953). Other 
sources of inaccuracy in a short-cut dietary assessment technique lie in the 
assumption that the mean or standard weight of food on which the 
nutritional value of food intake is based, is the same as that actually served 
to the patient. Small differences in the weights of nutritionally dense foods 
may produce significant inaccuracies in the determination of the intake of 
certain nutrients.
A validation study was therefore carried out to compare the intake 
of nutrients in 22 patients over a 7 day period as calculated by the dietary 
questionnaire with that obtained by the weighed inventory method. In 
previous large scale dietary surveys, where the weighed inventory method 
has been used, reference has been made to the possible interference to 
'normal' eating habits (Marr, 1971). During the study, the patient's food 
was weighed prior to the food arriving on the ward and was returned to the 
patient after it had been reheated in a microwave oven. Many patients
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were totally unaware of any interference with normal hospital routine, 
which minimised any possible changes in eating habits. The provision of 
milk and sugar in containers at the beside also avoided the need to 
interrupt the patient before beverages were taken.
The results of the validation study showed that there was a 
significant level of agreement between the two methods of dietary  
assessment. The only exceptions were in respect of the estimates of the 
intake of protein, pantothenic acid and nicotinic acid.
Whilst the nursing staff maintained accurate dietary intake records 
during the study, the commitment of individuals to maintain accurate 7 
day records was investigated by Gersovitz et al. (1978). Their findings 
indicated that accuracy of both observed and recorded dietary intakes 
declined by the 5th, 6th and 7th days. As the successful use of our dietary 
questionnaire was dependent on accurate records, its validity over a 
shorter time scale (5 days and 3 days) was assessed. The results showed 
that nutrient intake was cvs* accurately assessed when the questionnaire
o e e c i oc*e_c ex. 5  *
was used over a 3 day period^ Fourteen nutrients showed a high level of 
agreement with the values obtained from the weighed inventory method 
and compared well with the 7 day assessment in which 15 nutrients 
showed a high level of agreement. Nutrients which had a low level of 
agreement with the weighed inventory method were protein, pantothenic 
acid, zinc and thiamin. Whilst a statistically significant difference was 
found between the mean differences of these two methods, the clinical 
significance of these differences must now be considered.
The recommended dietary allowance (RDA) for protein for middle 
aged sedentary adults ranges from 47-63 g/day (DHSS, 1979). The mean 
difference between the questionnaire and the weighed intake was -4.7g,
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indicating an overestimation by the questionnaire. In food terms this 
difference equates to the protein content of of an egg, which over a period 
of 3 days is not clinically significant.
Recommended dietary allowances for pantothenic acid are currently 
not available in the UK. However, in a study of a group of Cambridgeshire 
women, a mean intake of 4.2 ±  0.9 mg/day was found (Black et al., 1986). 
The dietary questionnaire overestimated the intake of pantothenic acid by 
a mean value of 0.8 mg over 3 days. For individuals with an intake 
approaching 4.2 mg/day this error in the questionnaire is not clinically 
significant. In clinical practice, deficiency states of pantothenic acid have 
only been produced by the use of synthetic diets (Fry et al., 1976), or in 
patients receiving pantothenic acid antagonists such as omega-methyl 
pantothenic acid (Hodges et al., 1959). Little emphasis is therefore usually 
given to this vitamin during dietary analysis and its exclusion from the 
questionnaire would not weaken its use.
As zinc occurs in small quantities in a number of foods, states of zinc 
deficiency rarely occur in patients who are able to absorb nutrients 
adequately through the small intestine. Where an accurate assessment of 
dietary intake of zinc is required, chemical analysis of aliquot samples of 
food is currently the only accurate means of assessment. The calculation of 
zinc intake from food tables has been shown to be inaccurate as foods may 
become contaminated with zinc during food processing, from kitchen 
knives or during cooking (Paul and Southgate, 1978). The assessment of 
zinc intake is therefore not currently recognised as an important part of the 
dietary assessment.
A low level of agreement in the 3 day questionnaire was also found 
for thiamin. The questionnaire overestimated the mean intake of thiamin
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by 0.19 mg over a 3 day period. As the daily dietary allowance for thiamin 
is 1-1.3 mg/day for adults, this degree of error is not clinically significant, 
but will become so in patients with a consistently low food intake.
Whilst the questionnaire showed a high level of agreement with the 
weighed inventory method in the nutrient intake of patients over a 3 day 
period, several authors have discussed the need for longer periods of 
assessment and have emphasised the necessity to consider which days of 
the week give the most representative values (Chalmers et al., 1952; Marr, 
1981). In free living individuals, there is a large variation in the day to day 
consumption of foods and therefore in the intake of some nutrients (Marr 
and Heady, 1986). This daily variation is more important for some 
nutrients than for others. Nutrients which are widespread throughout a 
variety of foods, may be more accurately assessed over a shorter period of 
time than foods which are nutritionally dense but are only consumed on a 
weekly or infrequent basis (Marr and Heady, 1986). Food availability in 
an institution is, however, more restrictive as cyclic menu systems limit 
the number of food choices to patients. In our study, a statistically  
significant difference was not found in the intake of 17/18 nutrients at 
w eekends as compared to those consum ed d u rin g  the w eek . 
Recommendations for the use of the questionnaire could therefore 
confidently include any three days of the week.
5.6 CONCLUSION
The results of the validation study on 22 patients, showed that over 
a 7 day period the values obtained for the intake of 15/18 nutrients using 
the nutritional questionnaire and ready-reckoner, showed a high level of 
agreement with those values obtained by a weighed inventory method.
As the intake of nutrients in the patients studied did not differ 
between weekdays and weekends, assessment of food intake for periods of 
less than 7 days can include any days of the week. The validity of the 
questionnaire and nutritional ready-reckoner was therefore assessed over 
5 day and 3 day periods, and was found to be most accurate when used for 3 
days. The calculated values for the intake of 14/18 nutrients showed a high 
level of agreement with those values calculated from a weighed inventory 
method. Whilst values for the intake of protein, zinc, pantothenic acid and 
thiamin were significantly different from weighed intake values, these 
differences are not clinically significant and do not cause a weakness in the 
use of the questionnaire.
This new method of nutritional assessment designed for use by 
nurses, provides a simple and valid means of monitoring the nutritional 
intake of'at risk' patients identified by the NSP.
CHAPTER SIX
FINAL DISCUSSION
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6.1 INTRODUCTION
The problem of malnutrition in hospital patients in the UK was first 
documented by Hill et al. (1977). Following his study on the nutritional 
status of surgical patients, several authors have expressed concern over the 
lack of nutritional care given to patients and have sought to elucidate the 
cause. A low priority given to nutrition education in the medical 
curriculum has been attributed to the lack of interest currently taken by 
the medical profession in this area of patient care. However, it could be 
argued that nutrition is an aspect of patient care which is a nursing 
responsibility.
Recent reports have suggested that nursing priorities have changed, such 
that too much attention is now given to administrative routines at the 
expense of practical nursing care (Platt et al., 1963). This disregard of 
fundamental aspects of nursing care could reflect changes in the  
organisation of nursing and nursing education which have occurred over 
the last century. The first study described in this thesis, therefore, 
investigated the level of nursing knowledge of and involvement in the 
nutritional care of patients, in order to evaluate the possible contribution 
which nurses can make to the often unrecognised development of 
malnutrition.
6.2 NUTRITION AND THE NURSE - PAST AND PRESENT
The results of the study described in Chapter Two clearly showed 
that the majority of staff nurses and junior nurses had a poor 
understanding of the nutritional requirements of differing groups of 
patients. Nurses of all grades were also unable to assess the nutritional 
value of food. Without this knowledge, they are unable to assess the ability
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of patients to meet their nutritional needs and hence identify nutritionally 
at risk individuals.
Nurses were also observed to pay little attention to the practical 
aspects of care which help patients to eat and drink during meal times. 
The more critically ill patients, who were confined to bed, were often left to 
eat their meals in uncomfortable positions. Some patients were unable to 
reach the food served to them and consequently, meals which had not been 
touched, were removed by domestic staff. This disregard to patient care 
was often caused by the low number of nurses present on the ward during 
mealtimes. During the period of observation, only 2-4 nurses were present 
on a 24 bed ward to attend to their patients during the mealtime. The 
shortage of staff, plus the minimal level of supervision given by senior 
staff, resulted in nurses passing from patient to patient,leaving successive 
patients to struggle halfway through the meal. Other nursing duties eg 
bed making or drug rounds were often given priority over the supervision 
of feeding patients.
The lack of knowledge and practical involvement in nutrition, which 
was observed, probably reflects the low priority given to nutrition during 
the education and training of nurses. Until 1977, the nurse training  
syllabus emphasised practical aspects of nutritional care. Presentation of 
food, comfort of the patient and invalid cookery were all important. A 
revised syllabus of training was introduced in 1977. The disregard to food 
presentation, supplementation of meals and patient comfort clearly reflect 
a gap in nursing education following the revised syllabus.
Although a lack of education does provide some explanation of 
nursing attitudes to nutrition, changes in the organisation of work,
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appointments of new personnel involved with feeding patients and changes 
to the food service system must be considered to be important.
Over the last century, the increasing number of skills required to 
care for patients and a gradual shortening of the working week, have 
forced nurses to give priorities to certain aspects of care. The 
implementation of non-nursing duties and the involvement of auxiliary 
and domestic staff to distribute food and collect the plates during 
mealtimes, were designed to allow nurses to spend more time with  
patients. With the introduction of the plated meal service, and recently, 
the cook-chill system, nurses do not now have a responsibility to be on the 
ward to organise the delivery of meals to patients. It is obvious that these 
developments, combined with a poor awareness of the nutritional need of 
ill patients, provide some explanation of the observations made during our 
study.
It could be argued that auxiliary nurses are capable of reporting on 
those patients who fail to eat the meals provided, and that nurses can 
assess nutritional risk in individual patients by monitoring w eight 
changes. The results of our questionnaire, however, showed that the 
majority of nurses do not weigh patients on admission to hospital and do 
not consider the routine weighing of patients a necessary nursing duty. 
Our results are comparable with those made by Hill et al. (1977), who 
found that only 22 out of 105 patients had comments in their case notes on 
their nutritional status, and only 17 of these patients were weighed at any 
one time during their stay.
This abandoning of routine nursing duties has been linked to recent 
changes in the organisation of nursing care. The implementation of the 
'Nursing Process' over the last decade, has directed nursing care away from
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routine duties (task allocation) towards individualised patient care (Roper, 
1973). The nurse is now accountable for only a small group of patients and 
is theoretically in a better position to recognise and meet their individual 
needs. Whilst this approach may help nurses to consider the importance of 
aspects of patient care, routine procedures such as weighing patients are 
often over looked.
The discussion in Chapter One which looked at the impact of disease 
on nutritional status, identified a number of groups of patients who are 
particularly at risk of developing some degree of malnutrition either 
during the course of their illness, or as a result of treatment. Anorexia is a 
common problem during periods of ill health and patients are often quite 
unable to consume a diet which meets their nutritional requirements. 
(Dickerson, 1984; Gee et al., 1985). The chronic nature of malignant and 
gastrointestinal disease means that many patients develop degrees of 
nutritional depletion prior to hospital admission (Hill et al., 1977). If 
nurses lack the knowledge to identify these at risk individuals, do not 
make any reference to weight changes on admission to hospital and are not 
present on the ward to observe patients' difficulty in eating, nutritional 
status will continue to deteriorate. In a study on medical patients, 
Weinsier et al. (1979) found that the proportion of patients with clinical 
indices suggestive of PEM increase by 50% after a period of hospitalisation. 
In the UK, a similar study in Leeds by Hill et al. (1977), showed that 30% of 
surgical patients had indices of malnutrition and that the incidence 
doubled after one or more weeks in hospital. As nutritional adequacy 
involves a balance between the intake of nutrients and the body's 
requirements, it is clear that a number of patients are not consuming 
sufficient food of the right kind to meet their nutritional needs and 
consequently nutritional status deteriorates.
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As the food service system in our hospitals today only provides for 
three meals a day, it is important that an assessment is made of the 
adequacy of the patient's intake from the food provided. During the dietary 
assessment, attention should be given to those nutrients which are known 
to become deficient during illness, as a result of ageing or folowing surgery. 
In the elderly, deficiencies of vitamin C, vitamin D, thiamin and vitamins 
of the B group including folic acid have been described. M ultiple  
nutritional deficiencies caused by malabsorption have also been described 
in  relation to patients with gastrointestinal d isease, fo llow in g  
gastrointestinal surgery or after radiation damage to the gut mucosa. In 
patients with cancer and those who become anorexic for psychological or 
other reason nutritional deficiencies have also been reported
The procedure for dietary assessment currently used in hospitals 
relies on a record of food intake and the conversion of food weights into 
nutrients. The accuracy of the assessment depends on the completeness of 
the food intake record. The speed with which recorded weights are 
analysed is dependent on the workload of the dietitian and facilities for 
interpretation. The presence of few nurses on the ward to observe food 
intake, together with a shortage of dietitians in most hospitals, limits the 
number and accuracy of assessments of food intake. Patients may 
therefore consume a nutritionally inadequate diet during their hospital 
stay, which may not be noticed until obvious clinical signs of malnutrition 
develop.
It is clear that the observations made in our study reflect changes in 
nurse education, organisation of nursing care and responsibility for feeding 
patients, which have gradually been introduced over the last 50 years. 
There appears to be.an urgent need to re-introduce some of the basic 
Nightingale traditions, to re-educate nurses to the importance of nutrition
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and to elevate the priority given to nutrition in the clinical management of 
patients.
6.3 NUTRITION AND THE NURSE - FUTURE
The objective behind the development of the NSP and dietary 
questionnaire described in this thesis, was to put into the hands of nurses, 
a nutritional care programme which could be incorporated easily into their 
current workload. At the same time it was aimed at increasing nurses' 
awareness of those factors which affect the nutritional status of patients 
both before admission and during hospitalisation. If nurses are given the 
means of identifying and monitoring 'at risk' patients, nutritional care will 
become a more important part of the patients' clinical m anagem ent 
programme.
The NSP, which was described in Chapter Three, formed the first part of 
the nutritional care programme. This simple questionnaire was designed 
to be used by nurses to identify nutritionally 'at risk' patients on admission 
to hospital, so that nutritional support could be incorporated into the 
patient's nursing care plan. The NSP identified similar groups of 'at risk' 
patients to those identified by anthropometric and biochemical methods. It 
also had the advantage that patients with one score on the screening 
programme, had the same degree of nutritinal risk as those with more than 
one score. The NSP therefore provided a valid means of screening for 'at 
risk' patients and gave very clear guidelines regarding those patients who 
should be considered for further nutritional surveillance.
This new method of nutritional screening has a number of 
advantages over current methods of assessment, which makes it a more 
practical tool for use in hospitals. Unlike biochemical and anthropometric
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assessment, the NSP was found to be easy to use, took a minimal amount 
of time and could be interpreted by nutritionally unskilled personnel. 
Nursing staff can therefore screen all patients as they are admitted to 
hospital, rather then restricting this important part of patient assessment 
to a limited number of individuals. The use of a simple questionnaire is 
also cost effective, as it removes the need for expensive technical expertise.
The NSP also has a very important educational role. The questions 
included in the questionnaire identify a number of aspects of disease, 
medical treatment or surgery which have a significant impact on 
nutritional status. It was suggested earlier in this thesis, that the low 
priority given to nutrition by nurses reflects changes in their education 
and training following the revised Nurse Training Syllabus (1977). The 
continued use of the NSP will help to re-educate nurses concerning the 
impact of disease on nutritional status and the need to consider nutritional 
support as an essential part of patient care.
By incorporating this nutritional screening programme into the 
admission procedure used by nurses, the responsibility for identifying the 
nutritional needs of individual patients is handed back to the nurse. By 
giving nurses this responsibility, patient care plans will be developed 
which incorporate an appropriate nutritional care programme for those 
identified as 'at risk'.
The second part of the nutritional care programme, which was 
described in Chapters Four and Five, included the development of a dietary 
questionnaire and nutritional ready-reckoner. This tool was developed 
specifically for nurses, to give them a means of monitoring the nutritional 
intake of those patients who they had identified as being 'at risk'. Most 
importantly, this new form of dietary assessment also aimed at increasing
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nurses' involvement in dietary assessment and hence encourage their 
presence on the ward at meal times.
Validation of the dietary questionnaire and ready-reckoner against 
a weighed inventory method, showed that there was a high level of 
agreement between the values for the intake of 15 out of 18 nutrients over 
a 7 day period. In practice, food records kept over periods of less than 7 
days have been found to be more accurate (Gersovitz, 1978) and more 
acceptable to the patient. Our validation study showed that the accuracy of 
the nutritional assessment technique over a 3 day period, compared well 
with its accuracy over 7 days. Where statistically significant differences 
wee found in the values obtained by these two methods, these differences 
were not considered to be clinically significant and would not cause a 
weakness in its use.
The nursing staff found the dietary questionnaire easy to use and 
complete, calculations of daily intake were readily made using the ready- 
reckoner and could be recorded in the nursing kardex daily. This is a 
significant improvement on current methods of assessment where the 
calculation of the intake of nutrients is the most time consuming part of 
the technique (Black, 1982). Following the completion of this study, the 
information given in the nutritional ready-reckoner has been incorporated 
into a dietary assessment computer programme, so that data can be 
analysed more accurately and speedily. (McIntyre et al., 1988).
This new method of dietary assessment provides an accurate and 
rapid means of assessing the dietary intake of patients and can be readily 
adapted to look specifically at the intake of those nutrients which may be 
considered important according to the nature of the patient’s illness.
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The nutritional screening programme and dietary assessm ent 
technique provide nurses with the tools to regain their responsibilities in 
the nutritional care of patients. A number of nurses throughout the UK  
have already recognised the importance of nutrition in the treatment of 
patients, and have developed specialist roles in this area of nursing care. 
Powell-Tuck et al., (1978) described the team approach to long-term  
intravenous feeding in patients with gastrointestinal disorders and the 
importance of the nurse specialist. Nutrition nurses have recently been 
instrumental in the success of home enteral and parenteral feeding. Their 
understanding of the practical aspects of care and appreciation of nursing 
within the home environment, has helped develop links with the primary 
health care team. Patients may now be discharged from hospital at an 
earlier stage in their convalescence, to continue their nutritional support 
in their own home.
The recent formation of the National Nurses Nutrition Group 
(1986), reflects the commitment of a few nurses to the role of nutrition in 
the clinical management of patients. The use of the Nutritional Care 
Programme, described in this thesis, provides a way forward for other 
nurses to gain a better understanding of the essential role of nutrition in 
patient care.
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APPENDIX I
THE REVISED NUTRITIONAL QUESTIONNAIRE 
FOLLOWING THE RECOMMENDATIONS OF A
PILOT STUDY
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NUTRITIONAL INTAKE FORM
PATIENTS NAME: ____________________________
WARD: _____________
Record food intake in terms of portion sizes eg 1, 
BREAKFAST DISHES
DATE:
Allbran +  milk +  sugar
Bread white/ w.meal + butter
Bread white/w.meal + butter +  
jam/marmalade
Bread roll white/ w.meal + butter
Bread roll white/w.meal + butter +  
jam/marmalade
Boiled egg
Cornflakes + milk +  sugar
Orange juice
Porridge +  milk + sugar
Weetabix +  milk + sugar
Grapefruit, Canned
BEVERAGES
DATE:
Cup of tea - milk, no sugar
Cup of coffee - all milk, no sugar
Cup of coffee - dash of milk
Cup of hot chocolate/Horlicks/O valtine
Cup of fortified coffee
Cup of fortified chocolate/Horlicks/Ovaltine
Glass of beer
Glass of Build Up
Glass of Complan
Glass of diluted squash
Glass of fizzy drink e.g. Coke
Glass of fruit juice
Glass of Lucozade
Glass of milk
Tot of sherry
Sugar/teaspoon
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VEGETABLES
DATE:
Baked beans/broad beans/butter beans
Runner beans/mixed veg.
Leafy/root vegetables
Peas/sweetcorn
Potatoes - Boiled/jacket
- Mashed/Duchesse
- Roast/Chips/Saute/Lyonnaise
- Potato cakes
Spaghetti in Tomato Sauce
Tomato fresh/canned
MEAT DISHES
DATE:
Bacon and Onion Roll
Bacon grilled
Beefburger
Beefburger 4- onions + roll
Beef curry and rice
Beef hot pot
Beef stew
Beef - roast
Braised beef
Chicken a la King
Chicken chasseur/casserole
Chicken in breadcrumbs
Chicken - roast
Chilli-con-carne + rice
Cottage Pie
Frankfurter +  onions
Gammon
Ham-baked
Hot dog roll
Lamb - roast
Lasagne
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M e a t  D is h e s  (co n t)
DATE:
Liver 4- onions
Liver + bacon
Minced beef
Mixed grill
Pork - roast
Pork - sweet and sour
Ravioli in Tomato Sauce
Sausages
Sausage Lyonnaise
Sausage Toad
Spaghetti Bolognaise
FISH DISHES
DATE:
Cod -inbatter
- in breadcrumbs
- grilled with lemon
- in cheese/white sauce
Fish fingers
Fish pie
Haddock baked/grilled
Haddock kedgeree
CHEESE DISHES
DATE:
Cauliflower Cheese
Macaroni Cheese
Savory Rice 4- Cheese
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PIES/PIZZA
DATE:
Cheese +  Onion Quiche
Cheese +  Potato Pie
Cheese +  Tomato Savoury
Chicken Pie
Cornish Pastie
Pizza
Steak + Kidney Pie
Vegetable Pie
Vol-au-vont - Ham + Mushroom
SWEETS
DATE:
Apple
Apricot Sauce
Bakewell Tart
Banana
Banana Custard
Blancmange
Bread and Butter Pudding
Cheese and Biscuits
Chocolate cake/iced sponge cake
Chocolate Crackles
Chocolate Eclair
Crumble - fruit
Creme Caramel
Custard/V anilla sauce
Egg Custard
Fruit Fool
Fruit - tinned
Ice Cream
Jelly
Lemon Meringue Pie
Meringue cream
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S W E E T S  (co n t)
DATE:
Milk Pudding
Mousse
Orange
Pear Conde
Pie - Fruit
Pineapple Fritters
Queen of Puddings
Scone - Fruit
Sponge - Fruit
Sponge - Jam
Sponge - Syrup
Tart-Custard
Tart - Jam
Tart - Lemon Curd
Tart - Mincement
Trifle
SALADS
DATE:
Beef
Cheddar Cheese
Chicken - roast
Corned Beef
Cottage Cheese
Egg
Gammon
Ham
Liver Sausage
Luncheon Meat
Mackeral
Pate
Pilchard
Ploughman's Lunch - Cheese
- Pate
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S A L A D S  (co n t)
DATE:
Sardine
Sausage Roll
Savoury sausage meat
Side salad
Tongue
SANDWICHES
DATE:
Cheddar cheese
Corned beef
Cottage cheese
Egg
Ham
Liver sausage
Luncheon meat
Sardine
Tongue
Tuna fish
SOUPS
DATE:
Bowl of soup - any variety
White/wholemeal bread + butter/slice
White/wholemeal roll + butter
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SNACKS AND SWEETS
DATE:
Biscuits - chocolate full coat e.g. Kit Kat
- chocolate half coat
- Digestive
- semi-sweet e.g. Rich Tea
Chocolate - Bounty Bar
- Mars Bar
- milk chocolate/2 sq.
Cream cracker - no butter
Fruit cake
Jam tart
Mince pie
Potato crisps
Scone - fruit
Sponge cake - jam filled
Sweets - boiled/toffee per sweet
TOTAL DAILY INTAKE DATE:
Protein (g)
Energy (kcal)
Calcium (mg)
Iron (mg)
Retinol (pg)
Vitamin D (pg)
Thiamin (mg)
Riboflavin (mg)
Fibre (g)
Zinc (mg)
Fat (g)
Nicotinic Acid (mg)
Vitamin C (mg)
Vitamin Bg (mg)
Vitamin B12 (pg)
Total Folate (pg)
Pantothenic Acid (mg)
Biotin (pg)
APPENDIX II
MEAN WEIGHTS OF FOOD PORTIONS SERVED AT 
OLDCHURCH HOSPITAL
-196-
MEAN WEIGHTS OF FOOD SERVED  
AT OLDCHURCH HOSPITAL
FOOD ITEM
MEAN
WEIGHT
(g)
Breakfast Dishes
Allbran 39
Readybrek 25
Weetabix (x2) 35
Cornflakes 30
Rice crispies 25
Sliced bread brown 32
Sliced bread white 32
Bread roll w/meal 50
Bread roll white 47
Boiled egg 57
Tinned grapefruit
Butter /pat 9
Jam 13
Marmalade 13
Beverages
Milk in tea 20
Milk in coffee/ 
chocolate/ Horlicks/ 
Ovaltine
200
Milk in coffee 20
Hot chocolate power 10
Ovaltine powder 10
Horlicks powder 10
Beer (glass) 200
Squash 40
Fizzy drink 200
Fruit juice 200
Lucozade 200
FOOD ITEM
MEAN
WEIGHT
(g)
Milk (glass) 200
Sherry 20
Sugar /teaspoon 10
Vegetables
Baked beans 55
Broad beans 73
Butter beans 69
Runner beans 57
Mixed veg 48
Carrots 73
Swede 85
Sprouts 86
Cabbage 61
Celery 70
Cauliflower 76
Peas 70
Sweetcorn 57
Potatoes - boiled 96
-jacket 75
- mashed 117
- duchesse 101
- roast 87
- chips 74
- saute 81
- lyonnaise 80
cakes 72
Spaghetti in tomato 
sauce
49
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FOOD ITEM
MEAN
WEIGHT
(g)
Tomato fresh 61
canned 71
Meat Dishes
Bacon and onion roll 173
Bacon grilled 41
Beefburger 39
Beef curry 74
Rice 77
Beef hot pot 96
Beef stew 108
Beef, roast 122
Braised beef 97
Chicken a la King 141
Chicken casserole 116
Chicken in 
breadcrumbs
141
Chicken, roast 142
Chilli con carne 152
Rice 77
Cottage pie 178
Frankfurter +  onion
Gammon 113
Ham, baked 58
Hot dog 60
Lamb, roast 101
Lasagne 121
Liver and onions 120
Liver and bacon 98
Minced beef 99
Pork, roast 71
FOOD ITEM
MEAN
WEIGHT
(g)
Pork, sweet & sour 103
Ravioli in tom sauce 102
Sausages 122
Sausage lyonnaise 100
Sausage toad 155
Spaghetti 80
Bolognaise sauce 122
Fish Dishes
Cod- in batter 140
- in breadcrumbs 130
- grilled with 
lemon
95
- in cheese/white 
sauce
161
Fish fingers 70
Fish pie 151
Haddock
baked/grilled
109
Haddock kedgeree 144
Cheese Dishes
Cauliflower cheese 150
Macaroni cheese 137
Savoury rice & 
cheese
114
Pies and Pizza
Cheese & onion 
quiche
55
Cheese & tomato 
savoury
59
Chicken pie 119
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FOOD ITEM
MEAN
WEIGHT
(g)
Cornish pastie 154
Pizza 76
Steak & kidney pie
Vegetable pie 104
Vol-au-vont (Ham & 
mushroom)
102
Sweets
Apple 117
Apricot sauce 24
Bakewell tart 47
Banana 169
Banana custard 58
Blancmange 53
Bread & butter 
pudding
126
Cheese 20
Cheese biscuits 25
Sponge cake
Chocolate crackles 30
Chocolate eclair 24
Crumble, fruit 110
Creme caramel 58
Custard/vanilla
sauce
130
Egg custard 73
Fruit fool 115
Fruit tinned 103
Ice cream 34
Jelly 98
Lemon meringue pie 59
Meringue creams 22
FOOD ITEM
MEAN
WEIGHT
(g)
Milk pudding 197
Mousse 30
Orange
Pear conde 139
Pie, fruit 116
Pineapple fritters 38
Queen of puddings 125
Scone, fruit 65
Sponge, fruit 106
Sponge, jam
Sponge, syrup 31
Tart, custard 51
Tart, jam 37
Tart, mincemeat 102
Tart, lemoncurd 37
Trifle 105
Salads
(Main ingredients)
Beef 90
Cheddar cheese 63
Chicken, roast 90
Corned beef 32
Cottage cheese 85
Egg 86
Gammon 80
Ham 34
Liver sausage 82
Luncheon meat 38
Mackeral 80
Pate 57
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FOOD ITEM
MEAN
WEIGHT
(g)
Pilchard 68
Cheese in 
Ploughman's
50
Pate in Ploughman's 57
Sardine 55
Sausage roll 85
Tongue 82
(Salad ingredients)
ie g g 29
Tomato 61
Sandwiches
Bread sliced (x2) 64
Butter 9
Cheddar cheese 37
Corned beef 32
Cottage cheese 22
Egg 57
Ham 34
Liver sausage 32
Luncheon meat 30
Sardine 74
Tongue 26
Tuna fish 30
Soups
Bowl soup any 
variety
200
FOOD ITEM
MEAN
WEIGHT
(g)
Snacks and Sweets
Biscuit - choc full 
coat
23
- choc half 
coat
16
- digestive 15
- semi-sweet 10
Chocolate - Bounty 
bar
58
- Mars bar 56
- milk 
(2 sq)
10
Cream cracker (no 
butter)
7
Fruit cake 30
Jam Tart 30
Mince pie 49
Potato crips 25
Scone, fruit 25
Spong cake, jam 32
Toffees 10
Boiled sweets 6
APPENDIX III
THE NUTRITIONAL READY-RECKONER
THE NUTRITIONAL CONTENT OF FOOD SERVED 
AT OLDCHURCH HOSPITAL
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APPENDIX IV
THE DIFFERENCE BETWEEN THE INTAKE OF 
NUTRIENTS AS CALCULATED BY THE WEIGHED 
INVENTORY METHOD AND THE DIETARY 
QUESTIONNAIRE 
NUTRIENTS INCLUDE:-
Thiamin  
Riboflavin  
Nicotinic acid  
Vitamin Bg 
Vitamin B12 
Zinc 
Fibre 
Vitamin D 
Biotin
Pantothenic Acid  
Retinol 
Calcium  
Fat 
Folate
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